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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a red color 

toner, particularly a magenta toner having excellent 
coloring power and hue, showing stable electrification 
characteristics even when the environment such as 
temperature and humidity changes, having excellent 
color reproducing property and showing stable and high 
printing picture quality, good fixing property, and 

excellent offset resistance. — ^ cHj 

SOLUTION: In the electrostatic charge image developing ^.^>h|R^-/ \ — ^o— V^^* 

color toner containing a binder resin and a coloring \ r \ 

agent, the binder resin contains a polyester resin 
obtained by the reaction of (A) one kind or more of 
polybasic acid compounds selected from a group 
consisting of polybasic acids and acid anhydrides having 
a valency of >2 or lower alkylesters of these and (B) 
aliphatic alcohol having a valency of >2. The coloring 
agent is one kind or more of organic pigments selected 
from CLPigment Red 150, 31, 147. 176, 187, 188 and 
269. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1]It is the main ingredients about one or more sorts of polybasic acid compounds chosen 
from a group which said binder resin becomes from polybasic acid, acid anhydrides, and these 
lower alkyi ester more than (A) divalent in color toner for electrostatic charge image 
development containing binder resin and colorant, and fatty alcohol more than (B) divalent. 
[However, the formula 1, [Formula 1] 



(Formula 1) 

(among a formula. and are the same or different, ethylene or a propylene group is shown, 
m and n are the same or different, and the integer of 0-7 is shown, and m+n shows the integer of 
0-7.) — ] except the compound which has a bisphenol skeleton expressed The polyester resin 
which carries out, and is produced by making react is contained, and said colorant is the formula 
2, the formula 3, the formula 4, the formula 5, the formula 6, the formula 7, and the formula 8, 
[Formula 2] 



CLAIMS 




CH3 




Q 



(Formula 2) 
[Formula 3] 




NO2 



(Formula 3) 
[Formula 4] 
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H3C 




(Formula 4) 
[Formula 5] 




(Formula 5) 
[Formula 6] 

H3C0 




(Formula 7) 
[Formula 8] 

H5C0 




(Formula 8) 

Color toner for electrostatic charge image development being one sort or the organic color 
beyond it chosen from **. 

[Claim 2]The color toner for electrostatic charge image development containing a release agent 
according to claim 1 . 

[Claim 3]The color toner for electrostatic charge image development according to claim 2 which 
is a wax in which said release agent contains a higher fatty acid ester compound and/or an 
aliphatic alcohol compound. 

[Claim 4]The color toner for electrostatic charge image development containing a charge 
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controlling agent according to claim 1. 

[Claim 5]A manufacturing method of color toner which carries out diluent powder of one sort or 
an organic color beyond it chosen from said formula 2, the formula 3, the formula 4. the formula 
5, the formula 6, the formula 7, and the formula 8 using said binder resin further after performing 
distributed processing beforehand using said some of binder resin. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to color toner for electrostatic charge image 
development for developing the electrostatic charge image in electro photography, electrostatic 
recording, electrostatic printing, etc., and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]As a toner composition for obtaining a visible image by a 
xerography, many things which many made distribute black colorant like carbon black in binder 
resin are used. However, these days, the color toner which distributed cyanogen paints, a 
magenta pigment, a yellow pigment, or other chromatic color paints in the binder is also used, 
and the copying machine of full color or a mono color and printer using these color toner are 
developed. 

[0003]As the characteristic required of such color toner, It has the clear color reproduction 
nature which demonstrates the transparency outstanding in the color pile at the time of 
performing that the picture after printing has vivid color enhancement, and process printing, and 
color turbidity does not produce, Or when the color picture obtained by carrying out transfer and 
fixing on the over head projector (henceforth OHP) sheet is projected on a screen, color 
reproduction characteristics, such as copying out a clear color without muddiness, are searched 
for. 

[0004] Conventionally, much art is indicated about such color toner, and especially about a 
magenta color or red color toner, C.I.PIGMENT RED 122 which is the paints of a quinacridone 
series as an organic color, or C.I.PIGMENT RED 57:1 which is a lake color have mainly been 
used. Although hue is good and excellent in the color reproduction nature of a blue system, the 
dispersibility of the former over resin for toners is bad, and it is inferior in tinting strength. 
Therefore, in order to print the target concentration, content in a toner must be increased, and 
as a result, it has the fault that the electrifying characteristic of a toner becomes unstable 
easily. When it was easy to become positive triboelectric charging especially as paints and 
applied to a negative triboelectric charging toner, there was a problem that electrification 
quantity fell while in use. 

[0005]In the latter, although tinting strength is good, since Ca salt structure is taken, it is 
hygroscopic and there is a fault that the electrifying characteristic of a toner tends to receive 
environmental influence. When it was used for printer's ink. the clear magenta color was 
acquired, but when it was used for a toner, C.I.PIGMENT RED 57:1 tends to become magenta 
color [ of yellow ], and was inferior as hue compared with C.I.PIGMENT RED 122. 
[0006]In the toner field from such a background. Even if it has the outstanding tinting strength 
and hue and changes environment, such as temperature and humidity, the stable electrifying 
characteristic is shown and as the result, It excelled in color reproduction nature, also when it 
applied to a negative triboelectric charging toner further, while using it, electrification quantity 
was not changed, but to obtain the red color toner in which good and stable printing image 
quality is shown, especially magenta toner has been desired. 

[0007]Although the heat roll fixing system is generally widely used as a method established in a 
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toner image, the good fixability and offset-proof nature in that case are also the important 
characteristic for which color toner is asked. In the latest color copying machine or a printer, 
improvement in the speed of processing speed is performed, and fixing temperature is becoming 
low temperature with a fixing time nearby short time more. Therefore, in the latest color toner, it 
being established more with low temperature and low energy, and having offset-^proof nature in a 
wide temperature requirement is called for with the improvement of the aforementioned color 
reproduction nature and an electrifying characteristic. 
[0008] 

[Problem(s) to be Solved by the InventionjEven if the purpose of this invention has the 
outstanding tinting strength and hue and it changes environment, such as temperature and 
humidity, It excels in color reproduction nature, as the result, the stable electrifying 
characteristic is shown, also when it applies to a negative triboelectric charging toner further, 
while using it, electrification quantity is not changed, but it is in providing the red color toner in 
which good and stable printing image quality is shown, especially magenta toner. 
[0009]It is in other purposes of this invention providing the red color toner which showed good 
fixability also on a low energy fixing condition like low temperature fixation or short-time fixing, 
and was excellent also in offset-proof nature, especially magenta toner. 

[0010]Other purposes of this invention are to provide the manufacturing method of the red color 
toner with which it is satisfied of the above-mentioned characteristic, especially magenta toner. 
[0011] 

[Means for Solving the ProblemjThis invention persons came to complete this invention, as a 
result of repeating research wholeheartedly that above-mentioned SUBJECT should be solved. 
Namely, in color toner for electrostatic charge image development in which this invention 
contains binder resin and colorant, Said binder resin is the main ingredients about one or more 
sorts of polybasic acid compounds chosen from a group which consists of polybasic acid, acid 
anhydrides, and these lower alkyi ester more than (A) divalent, and fatty alcohol more than (B) 
divalent. [However, the formula 1, [Formula 9] 

CH3 



HO-(R'0)m^ y C ^ J-{0R\-0H 

Chb 

(Formula 1) 

(among a formula, and are the same or different, ethylene or a propylene group is shown, 
m and n are the same or different, and the integer of 0-7 is shown, and m+n shows the integer of 
0-7.) — ] except the compound which has a bisphenol skeleton expressed The polyester resin 
which carries out, and is produced by making react is contained, and said colorant is the formula 
2, the formula 3, the formula 4, the formula 5, the formula 6, the formula 7, and the formula 8, 
[Formula 10] 

0CH3 
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(Formula 3) 
[Formula 12] 



pCHs HQ 



(Formula 4) 
[Formula 13] 






a /=< 
qCHa HO^ / K \ / 

/ 9 — N=N- 



(Formula 5) 
[Formula 14] 



H2N 



H3CO 

pCHs HQ Vn— <^ /-QCHs 



CI 



(Formula 6) 
[Formula 15] 

H3C0 

>=0 HO 




(Formula 7) 
[Formula 16] 



H3C0 



OCH3 HO — N 





(Formula 8) 

The color toner for electrostatic charge image development being one sort or the organic color 
beyond it chosen from ** is provided. 

[0012]Said some of binder resin is used for this invention for one sort or the organic color 
beyond it chosen from said formula 2, the formula 3, the formula 4, the formula 5, the formula 6, 
the formula 7, and the formula 8, After performing distributed processing beforehand, the 
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manufacturing method of the color toner which carries out diluent powder using said binder resin 

further is provided. 

[0013] 

[Embodiment of the Invention]Hereafter, this invention is explained in detail. The binder resin 
used for the color toner for electrostatic charge image development of this invention is polyester 
resin. 

[0014]As a polybasic acid compound (A) chosen from the polybasic acid, the acid anhydrides, 
and/or these lower alky! ester more than divalent for manufacturing the polyester resin used by 
this invention, For example, phthalic anhydride, terephthalic acid, isophthalic acid, orthophthalic 
acid, Naphthalene dicarboxylic acid, adipic acid, maleic acid, a maleic anhydride, Fumaric acid, 
itaconic acid, citraconic acid, hexahydro phthalic anhydride, Tetrahydro phthalic anhydride, 
cyclohexanedicarboxylic acid, succinic acid, Dicarboxylic acid, such as malonic acid, glutaric acid, 
azelaic acid, and sebacic acid, the derivative of those, or its esterifi cation material. Polyvalent 
carboxylic acid of three or more organic functions, such as trimellitic acid, trimellitic anhydride, 
pyromellitic acid, and pyromellitic dianhydride, the derivative of those, or its esterification 
material is mentioned, for example. 

[0015]As fatty alcohol (B) more than divalent, For example, 1 ,4-cyclohexane dimethanol, 

ethylene glycol, A diethylene glycol, triethylene glycol, propylene glycol, Dipropylene glycol, 
tripropylene glycol, butanediol, Pentanediol, hexandiol, a polyethylene glycol, a polypropylene 
glycol, Ethylene oxide propylene oxide random copolymer diol, Ethylene oxide propylene oxide 
block copolymer diol, Diol, such as ethylene oxide tetrahydro franc copolymer diol and poly 
KAPUROKAKU ton diol, Sorbitol, 1 ,2,3,6-hexanetetraol, 1, 4-sorbitan, Pentaerythritol, 1,2,4- 
butanetriol, 1 and 2, 5-pentanetriol, Polyhydric alcohol of three or more organic functions, such 
as glycerin, isobutane triol, 2-methyl-1,2,4-butanetriol, trimethylolethane, trimethylolpropane, and 
1 ,3,5-TORIMECHI roll benzene, is mentioned. 

[0016]The compound which has two or more glycidyl groups can also be used into one molecule 
as fatty alcohol (B) more than divalent [ reacted to the carboxylic acid compound of the above 
(A) ]. Specifically, there are neopentyl glycol diglycidyl ether, glycerol triglycidyl ether, 
trimethylolpropane triglycidyl ether, trimethylolethane triglycidyl ether, pentaerythritol 
tetraglycidyl ether, etc., for example. 

[0017]In this invention, aromaticdiol or polyhydric alcohol more than trivalent can also be used 
together in the range which does not affect performance. As aromaticdiol or polyhydric alcohol 
more than trivalent, For example, catechol, resorcinol, hydroquinone, a bisphenol A type epoxy 
resin, bisphenol F type epoxy resin, a bisphenol smooth S form epoxy resin, cresol novolak type 
epoxy resin, phenol novolak type epoxy resin, etc. are mentioned. However, the compound which 
has a bisphenol A skeleton expressed with the above-mentioned formula 1 is removed. As 
aromaticdiol removed, for example Bisphenol A, polyoxyethylene (2.2)-2,2-bis(4-hydroxyphenyl) 
propane, Polyoxyethylene (2.0)-2.2-bis(4-hydroxyphenyl)propane, Polyoxypropylene (2.0)-2,2-bis 
(4-'hydroxyphenyl)propane, Polyoxypropylene (2.2)-polyoxyethylene (2.0)-2,2-bis(4- 
hydroxyphenyOpropane, Polyoxypropylene (6)-2.2--bis(4-hydroxyphenyl)propane, 
Polyoxypropylene (2.2)-2,2-bis(4-hydroxyphenyl)propane, Polyoxypropylene (2.4)-2.2-bis(4- 
hydroxyphenyDpropane, polyoxypropylene (3.3)-2,2-bis(4-hydroxyphenyl)propane, these 
derivatives, etc. are mentioned. 

[0018]By using fatty alcohol more than divalent in this invention, the chain of polyester resin 
becomes flexible, When it mixes with a career and the toner using such polyester resin is used 
as a two component developer, there is an effect which eases the stress which a career 
receives within a developer, it prevents the resin coating phase of a carrier surface exfoliating, 
and the effect that the life of a developer is prolonged as a result is acquired. The share 
received when it uses as a toner for one ingredient of nonmagnetic development and a toner 
passes through between a developing sleeve and charge members can be eased, and it can be 
considered as a high durability developer. 

[0019]When a polyester main chain elasticity-izes, the fixability in low temperature is improved. 
Although adding a wax in a toner is a means generally used, in order to improve fixing / offset 
performance, Especially in polyester resin using fatty alcohol more than divalent [ in this 
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invention ], the compatibility of waxes is good and the fixing performance and offset-proof 
nature in low temperature are improved further. 

[0020]Therefore, it is necessary to use the above-mentioned aromaticdiol in the range which 
does not spoil the main point of this invention. As for the quantity using the above-mentioned 
aromaticdiol, it is desirable that it is less than 30 mol % to all the alcohol components. It is less 
than 20 mol % more preferably. 

[0021 ]As carboxylic acid components used by this invention, dimethyl naphthalate, diethyl 
naphthalate, dibutyl naphthalate, etc. are more suitably used as naphthalene dicarboxylic acid 
and/or its lower alkyi ester. These compounds need to use more than 1 mol % of a total acid 
component, and are more than 5 mol % more preferably. 

[0022]A monomer including naphthalene ring structure has an effect in raising Tg of resin, and its 
heat-resistant cohesiveness of resin improves. In the system which used elastic fatty alcohol for 
the subject especially as an alcohol component, the fall of Tg of resin can be suppressed and 
resin having both the low temperature fixability by using fatty alcohol more than divalent and the 
heat-resistant cohesiveness by naphthalene dicarboxylic acid can be obtained. 
[0023] Polyester resin in this invention can be obtained by performing a dehydrating condensation 
reaction or an ester exchange reaction using the above-mentioned raw material component (A) 
and (B), for example under existence of a catalyst. Although in particular the reaction 
temperature and reaction time in this case are not limited, they are usually 2 to 24 hours at 150- 
300 **. 

[0024]Composition of such polyester resin can also be performed by adding a catalyst. As an 
esterification catalyst to be used, the organic metal like dibutyltin dilaurate and dibutyl tin oxide, 
the metal alkoxide like tetrabuthyl titanate, etc. are mentioned, for example. A transesterification 
catalyst can be used when the carboxylic acid components to be used are lower alkyl ester. As a 
transesterification catalyst, zinc acetate, lead acetate, metal acetate like magnesium acetate or 
a zinc oxide, the metallic oxide like antimony oxide, or the metal alkoxide like tetrabuthyl titanate 
is mentioned, for example. About the addition of a catalyst, it is preferred to consider it as 0.01 
to 1% of the weight of the range to the total amount of raw material. 
[0025]Although the glass transition temperature (Tg) of the polyester resin used for this 
invention has a not less than 50 ** preferred thing, the Tg of especially a not less than 55 ** 
thing is preferred especially. Below 50 **, Tg tends to produce blocking high (heat condensation), 
when a toner is exposed under an elevated temperature inside preservation, conveyance, or the 
developer of a machine. 

[0026]as softening temperature of the polyester resin used for this invention, the thing of the 
range of 90 ** - 180 ** is preferred also in not less than 90 ** — it is the range of 95 ** - 160 
** more preferably. When softening temperature is less than 90 **, a toner tends to produce 
isoagglutination and it is easy to become a trouble in the time of preservation, or the case of 
printing, and in exceeding 180 **, fixability worsens in many cases. 

[0027]when the transparency at the time of making it especially established on the color 
reproduction nature at the time of a color pile or an OHP sheet is required as full color toner, as 
softening temperature of polyester resin, the thing of the range of 90 ** - 130 ** is preferred — 
it is the range of 95 ** - 1 20 ** more preferably. 

[0028]As acid value of polyester resin of this invention, it is preferred that they are 20 or less 
mgKOH/g at the point that the moisture resistance of a toner becomes good. 
[0029]T1/2 temperature measured using Shimadzu flow tester CFT-500 which is a constant 
stress extrusion type small tube type rheometer defines the softening temperature of resin in 
this invention. The measuring condition in the flow tester was performed on with piston cross- 
section area ^ of 1 cm, cylinder pressure 0.98MPa, die 1 mm in length, the diameter of a die hole 
of 1 mm, measurement start temperature 50degreeC, heating-rate C/min of 6 degrees, and a 
sample weight of 1 .5 g conditions. 

[0030]Although it is used in this invention out of the organic color expressed with said formula 2, 
the formula 3, the formula 4, the formula 5, the formula 6, the formula 7, and the formula 8, 
choosing one sort or more than it, The magenta pigment usually used with the conventional 
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toner by using these paints, For example, the color toner which has good tinting strength, story 
tonality, definition, and transfer property as compared with the C.LPigment Red 122 grade which 
are C.LPigment Red 57:1 and a quinacridone pigment can be obtained. When continuous printing 
is carried out, a stable electrification behavior can be shown, and the high-definition picture 
excellent in color reproduction nature and transparency can be printed. 
[0031]The Color Index number of the above-mentioned organic color is as follows. 
The organic color of the formula 2; C.I.Pigment. The organic color of the Red 150 formula 3; 
C.LPigment. The organic color of the Red 31 formula 4; C.LPigment. The organic color of the Red 
147 formula 5; C.LPigment. organic color [ of the Red 176 formula 6 ]; — organic color [ of the 
C.LPigment Red 187 formula 7 ]; — organic color [ of the C.LPigment Red 188 formula 8 ]; — in 
C.LPigment Red 269 this invention, It is preferred to use the organic color expressed with the 
formula 2 and/or the formula 8 also in the above. It is more preferred to use the organic color 
expressed with the formula 2. 

[0032]The amount of the organic color used expressed with the formula 2 in this invention, the 
formula 3, the formula 4, the formula 5, the formula 6, the formula 7, and the formula 8 has the 
preferred range of one to 50 weight section per binder resin 100 weight section, its range of two 
to 30 weight section is more preferred, and especially its range of two to 20 weight section is 
preferred. 

[0033]ln addition to the above-mentioned organic color, in the range which does not lose the 
effect of this invention, since hue is adjusted, others and colorant can be added and used in this 
invention. As such colorant, although a well-known thing is raised, For example, as colorant of a 
blue system the C.LPigment Blue 60 grade of C.LPigment Blue 15-3 of a phthalocyanine system 
and an indanthrone system. As reddish colorant. C.LPigment of a ** quinacridone series. Red 122 
and azo C.LPigment. Red 22. C.LPigment Red23, C.I.Pigment Red31, C.LPigment Red48:1, 
C.LPigment Red 48:3, and C.I.Pigment Red 57:1 grade as colorant of a yellow system. C.LPigment 
Yellow12 of** azo, C.LPigment Yellow 13, C.LPigmentYellow 14, C.LPigment Yellow 17, and 
C.LPigment. There are Yellow 97, C.LPigment Yellow 155, C.I.Pigment Yellowl 51 of a benz 
imidazolone system, C.LPigment Yellow 154, C.LPigment Yellow 180, etc. 

[0034]The above quoted paints can be used together with the organic color of the formula 2 - 
the formula 8 in the range which does not spoil the purpose of this invention. For example, by 
combining with yellow system paints, it can also be made the toner of a LOT color system and 
can also be considered as the toner of a blue-purple color system by combining with cyan color 
system paints. The magenta toner which has a clear magenta color with tinting strength can be 
obtained by using together with the red pigment of the blueness of C.LPigment Red 122. 
C.LPigment Red 23, and C.LPigment Red31 grade especially. 

[0035]When using together the paints of the formula 2 - the formula 8, and other paints, as for 
the amount of the paints used of the formula 2 - the formula 8, 40 % of the weight or more is 
preferred to the content of the whole paints, and it is 50 % of the weight or more more 
preferably. 

[0036]Although publicly known various waxes, for example, polypropylene wax, polyethylene wax, 
a polyamide system wax, the Fischer Tropsch wax, etc. can be suitably used for the toner of this 
invention as a release agent until now. It is preferred to use the wax which contains a higher 
fatty acid ester compound and/or an aliphatic alcohol compound especially as a release agent. 
[0037]Also in the wax containing a higher fatty acid ester compound and/or an aliphatic alcohol 
compound, natural wax, such as carnauba wax, a montan ester wax, a rice wax, and a scale 
insect wax, and/or especially a synthetic ester system wax are preferred. Especially as a 
synthetic ester system wax, tetrabehenic acid ester of pentaerythritol is preferred. 
[0038]These waxes show good dispersibility to especially polyester resin, and their improvement 
of fixability and offset-proof nature is remarkable, these waxes — many — also in several 
sheets and prolonged printing. For example, without adhering to the charge members forced on 
the developing sleeve, when it uses as a toner for one ingredient of nonmagnetic development, 
electrification stable in the toner is given, there is neither an image defect nor a greasing, and 
printing of a high-definition and high definition picture is attained. When it uses with one sort or 
the organic color beyond it chosen from said formula 2 used by this invention - the formula 8 
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and is considered as color toner, the color toner which was excellent in transparency as 
compared with the wax of a hydrocarbon system like polypropylene wax is obtained. The color 
toner which has such the characteristic is transparent, and fits printing to the OHP sheet in 
which a skillful projection picture is called for, and the use which prints two or more colors in 
piles, and prints the neutral colors of good color reproduction nature. 

[0039]It is preferred to use the de-free fatty acid carnauba wax which removed free fatty acid 
by refining as carnauba wax. As acid value of de-free fatty acid carnauba wax, three or less are 
preferred and it is two or less acid value more preferably. From conventional carnauba wax, de- 
free fatty acid carnauba wax serves as micro crystallite, and its dispersibility in the inside of 
polyester resin improves. A montan ester wax is refined from a mineral, and serves as micro 
crystallite like carnauba wax by refining, and its dispersibility in the inside of polyester resin 
improves. It is preferred that it is 30 or less as acid value especially in a montan ester wax. A 
rice wax refines a rice bran low and, as for acid value, it is preferred that it is 13 or less, the wax 
in which the larva of a scale insect (alias IBOTAROUMUSHI) secretes a scale insect wax — it 
can obtain by melting the ** ingredient in boiling water, for example, and carrying out after- 
separation cooling solidification of the upper layer, or repeating it. The scale insect wax refined 
by such a means is white in a solid state, shows the very sharp melting point, and is suitable as a 
wax for toners in this invention. Acid value becomes ten or less by refining, and five or less are 
preferred as an object for toners. 

[0040]The above-mentioned wax may be used independently, or it may combine, it may be used, 
and good fixing offset performance is obtained by carrying out 1-30 weight-section content 
preferably 0.3 to 40 weight section to binder resin. It is one to 20 weight section more preferably. 
If less than 0.3 weight sections, offset-proof nature will be spoiled, and if more than 40 weight 
sections, the mobility of a toner will worsen, By adhering to a carrier surface in a two-ingredient 
development system, it is generated by the SUPENTO career, and it will have an adverse effect 
on the electrifying characteristic of a toner, or will adhere to the layer thickness regulating 
member welded by pressure to the developing roll in one ingredient of nonmagnetic development 
system. 

[0041 ]In this invention, a charge controlling agent can be used if needed. As a right charge 
controlling agent, for example, a nigrosine series color, triphenylmethane dye. Resin containing 
quarternary ammonium salt, the 4th class ammonium, and/or an amino group, etc.. As a negative 
electrification controlling agent, a trimethyl ethane system color, the metallic complex of salicylic 
acid. The metallic complex of benzilic acid, a copper phthalocyanine, perylene, Quinacridone, 
There are resin containing heavy metal content acid dye, such as azo pigment, metallic complex 
azo dye, and an azochromium complex, a calyx allene type phenol system condensate, an annular 
polysaccharide, a carboxyl group, and/or a sulfonyl group, etc. 

[0042]It is desirable to use a colorless charge controlling agent in this invention especially. As a 
negative charge controlling agent, as a metal complex compound of salicylic acid, "BONTORON 
E-84" by an Orient chemicals company. "TNI 05" by the Hodogaya chemicals company and 
"N4PVP-248r' by Clariant, LTD. etc. As a colorless right charge controlling agent, TP-302 of 
quarternary-ammonium-salt structure, TP-415, TP-610; (product made from the Hodogaya 
chemicals), BONTORON P-51; (product made from Orient chemicals), the copy charge PSY 
(Clariant Japan), etc. are used suitably. "FCA-201-PS" (FUJIKURA KASEI CO., LTD.) etc. is 
mentioned as a positive triboelectric charging resin mold charge controlling agent containing the 
4th class ammonium and/or an amino group. 

[0043]Especially, as a charge controlling agent which can be especially used conveniently in this 
invention, there are a compound of the following formula 9 and a compound of the formula 10. 
<Formula 9> [0044] 
[Formula 17] 
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(Zr)m(0)n(OH)s 



is the 4th class carbon, methine, and methylene among a formula — N and S. A hetero atom 

of O and P may be included and Y expresses cyclic structure connected with a saturated bond 
or an unsaturated bond, Mutually R2 and independently An alkyi group, an alkenyl group, An 

aryl group, an aryloxy group or an aralkyi group which may have an alkoxy group and a 
substituent, or an aralkyloxy group, An amino group, a carboxyl group which may have a halogen 
group, hydrogen, a hydroxyl group, and a substituent, A carbonyl group, a nitro group, a nitroso 
group, a sulfonyl group, and a cyano group are expressed, R^ expresses hydrogen or an alkyI 

group and t 0 thru/or an integer of 1-12, m — as for an integer of 0 thru/or 1-4, and q, an 
integer of 0 thru/or 1-20 and k are [ an integer of 1 to 20, and n / an integer of 0 thru/or 1-4, 
and p / an integer of 1 to 20 and s of an integer of 0 thru/or 1-3 and r ] the integers of 0, or 1 
thru/or 20. 

[0045]<Formula 10> [0046] 
[Formula 18] 

0 




the inside of a formula, R^, and R^ — a hydrogen atom and an alkyI group. Substitution or an 

unsubstituted aromatic ring (a condensed ring is also included) is shown, Rg and R^ show 

substitution or an unsubstituted aromatic ring (a condensed ring is also included), M shows one 

sort of trivalent metal chosen from B, aluminum, Fe, Ti, Co, and Cr, and X"*" shows a cation. 
[0047]As a concrete example of a compound of <the formula 9>, there is following < charge 
controlling agent 1>- <charge controlling agent 3>. 
[0048]<Charge controlling agent 1> [0049] 
[Formula 19] 




Zr404(OH)3 
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[0050]<Charge controlling agent 2> [0051] 
[Formula 20] 

O 



Iso-Pro 



V 




OH 



^Zr404(OH)3j 



Iso-Pro 



[0052]<Charge controlling agent 3> [0053] 
[Formula 21] 

O 

Iso-Pro 



\ 




iso-Pro 



[0054]As a concrete example of the compound of <the formula 10>, there are the following 
<charge controlling agents 4> and the <charge controlling agent 5>. 
[0055]<Charge controlling agent 4> [0056] 
[Formula 22] 

e 



C-Q 



e 

K 



[0057]<Charge controlling agent 5> [0058] 
[Formula 23] 



e 



Q ? O 



A ..-'Al,' K 



\ / 



I? 
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[0059]The above-mentioned charge controlling agent may be used independently, or it may 
combine, it may be used, and good electrification performances are obtained by carrying out 0.5- 
5 weight-section content preferably 0.3 to 15 weight section to binder resin. 
[0060]Although it can therefore obtain for arbitrary means of publicly known common use. after 
carrying out melt kneading of a wax and the various additive agents, for example to resin and 
colorant if needed above the melting point (softening temperature) of resin, a manufacturing 
method for obtaining a toner of this invention can be ground, and can be obtained by classifying, 
in order to make an effect of this invention reveal further, it is good to distribute some binder 
resin which uses one sort or an organic color beyond it chosen from said formula 2 - the formula 
8 at high concentration, and to carry out diluent jDowder to binder resin which uses this 
dispersed matter after that. 

[0061]Thus, as a process which makes binder resin distribute colorant beforehand at high 
concentration, a publicly known method, i.e., the masterbatch method, a flushing process, etc., 
can be used conventionally. The masterbatch method is a method of obtaining a good dispersed 
matter, by kneading colorant with resin at high concentration using a kneader or a roll mill, 
applying a high share. A flushing process is a method of obtaining a dispersed matter of high 
pigment concentration, carrying out heat kneading of a hydrous paste and binder resin of paints 
with a pressurized kneader, replacing water and binder resin, and removing moisture. 
[0062]As for a rate of binder resin in this dispersed matter of high pigment concentration, and 
colorant, it is preferred that the amount of coloring matters is in ten weight sections - 100 
weight sections to binder resin 100 weight section. 

[0063]It mixes by a kneading means of 2 rolls, 3 rolls, a pressurized kneader, or a biaxial extruder 
by using concrete for example, above-mentioned resin and colorant as an essential ingredient. 
Under the present circumstances, although colorant should just distribute uniformly in resin and 
conditions in particular of that melt kneading are not limited, they are usually 10 minutes - 2 
hours at 80-180 **. 

[0064]Coarse grinding aiming at mitigation of load in a pulverizing process and improvement in 
the efficiency of comminution is performed if needed. Although in particular a device and 
conditions that are used for coarse grinding are not limited, it is common to carry out coarse 
grinding to particle diameter below a 3-mm mesh pass with ROTOPU REXX, a PARUPE riser, 
etc. 

[0065]Subsequently, it pulverizes with air type grinders, such as mechanical grinders, such as a 
turbo mill and KURIPU TRON, a whorl type jet mill counter jet mill, and a collision plate type jet 
mill, and a method of classifying with a pneumatic elutriation machine etc. is mentioned. What is 
necessary is to choose and just to set up pulverizing and a device of a classification, and 
conditions become desired particle diameter, particle size distribution, and particle shape. 
[0066]In this invention, various additive agents (it is called an external additive) can be used for 
surface treatment of toners, such as fluid improvement in a toner, and electrifying characteristic 
improvement. As an external additive which can be used by this invention, For example, a silicon 
dioxide, titanium oxide, oxidation aluminum, cerium oxide, a zinc oxide, Non-subtlety granular 
materials, such as tin oxide and zirconium oxide, and them Silicone oil. What carried out the 
surface treatment by hydrophobing processing agents, such as a silane coupling agent, 
polystyrene. Resin pulverized coal, such as an acrylic, a styrene acrylic, polyester, polyolefine, 
cellulose, polyurethane. benzoguanamine, melamine, nylon, silicone, phenol, and vinylidene 
fluoride, etc. are used. 

[0067]A silicon dioxide (silica) which carried out hydrophobing processing of the surface by 
various kinds of polyorganosiloxanes and hexamethyenedisilazane, a silane coupling agent, etc. 
also in these can use conveniently especially. There are some which are marketed with the 
following trade names as such a thing, for example. 

[0068]AEROSIL R972, R974. R202. R805. R812, RX200. RY200. R809. RX50. RA200HS. RA200H 

[Japanese Aerosil, Inc.] 

WACKER HDK H2000, HI 01 8, H2050EP, HDKH3050EP, HVK2150 [Wacker Chemicals yeast AJIA. 
Inc.] 

I 
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Nipsil SS-10, SS-15, SS-20, SS-50, SS-60, SS-100, SS-50B. SS-50F, SS-10F, SS-40. SS-70, 
SS-72F, [Japanese Silica Industry] 

CABOSIL TG820F, TS-530, TS-720 [Cabot Specialty Chemicals ink] 

[0069]Particle diameter of an external additive is 1/10 or less desirable especially suitably [that 
it is 1/3 or less / of a diameter of a toner ]. These external additives may use together two or 
more sorts of different mean particle diameter. 

[0070] By using together a thing of particle diameter size, and a thing of particle diameter 
smallness in a toner for one ingredient of nonmagnetic development especially, toner flow kinesis 
and development durability are raised, the long-term stability of adherence to a braid of a 
developing machine and prevention of fogging, and electrification at the time of running, etc. are 
acquired, and it is desirable. 

[0071 ]A using rate of an external additive is 0.1 to 3 % of the weight preferably 0.05 to 5% of the 
weight to matrix toner 100 weight section. 

[0072]Said silica can be performed to particle toner as a method of carrying out externally 
adding, for example using a Henschel mixer etc. which are the usual mixers for granular materials, 
and what is called surface treatment machines, such as a hybridizer. It may be made for silica to 
make this externally adding process adhere on the surface of particle toner, and a part of silica 
may be made to be embedded at particle toner. 

[0073]Color toner for electrostatic charge image development of this invention can be used as 
an object for the development of an electrostatic latent image by a xerography as a two 
component developer mixed with the one~ingredient developer, one ingredient of nonmagnetic 
developer, or a career. There is no restriction in particular in a kind of career, and a career which 
carried out the resin coat to iron powder of publicly known common use, a fierrite, magnetite, etc. 
and them is used. 

[0074]Although the core agent of a career can use iron powder used for the usual two- 
ingredient development system, magnetite, a ferrite, etc., since true specific gravity is low, high 
resistance, and is excellent in environmental stability and it is easy to make it into a globular 
form especially, a ferrite with good mobility or magnetite is used suitably. Especially the shape of 
a core agent cannot interfere a globular form, an infinite form, etc., and can use them. Although 
mean particle diameter is generally 10-500 micrometers, in order to print high resolution images, 
30-80 micrometers is preferred. 

[0075]As coating resin which covers these core agents, For example, polyethylene, 
polypropylene, polystyrene, polyacrylonitrile. Polyvinyl acetate, polyvinyl alcohol, a polyvinyl 
butyral, Polyvinyl chloride, a polyvinyl carbazole, polyvinyl ether, polyvinyl ketone, 
VCM/PVC/vinyl acetate copolymer, styrene/acrylic copolymer, straight silicone resin that 
consists of an ORGANO siloxane bond, or its denaturation article, A fluoro-resin, an acrylic resin 
(meta), polyester, polyurethane, polycarbonate, phenol resin, amino resin, melamine resin, 
benzoguanamine resin, a urea resin, amide resin, an epoxy resin, acrylic polyol resin, etc. can be 
used. Also in these, especially silicone resin, a fluoro-resin, and an acrylic resin (meta) are 
excellent in electrifying stability, covering intensity, etc., and can use it more conveniently. That 
is, as for a resin coated carrier used by this invention, it is preferred that it is the resin coating 
magnetic carrier covered with one or more sorts of resin chosen from silicone resin, a fluoro- 
resin, and an acrylic resin (meta) using a ferrite or magnetite as a core agent. 
[0076]When using color toner for electrostatic charge image development of this invention as a 
toner for one ingredient of nonmagnetic development, it is preferred to use as a toner for one 
ingredient of nonmagnetic development of a contact type. One ingredient of nonmagnetic 
developing method of a contact type is a method of developing an electrostatic latent image 
which carried out frictional electrification and was formed subsequently to the surface of a photo 
conductor, when a toner passes through between a developing sleeve and layer thickness 
regulating members welded by pressure to it. 

[0077]In this case, especially if it is anticipated-use conditions, construction material of an 
electrification grant member of a developer, etc. will not be limited. For example, a developing 
sleeve made of aluminum, stainless steel, urethane rubber, and silicone rubber, aluminum, 
stainless steel, duralumin, copper, or a layer thickness regulating member that pasted urethane 
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rubber and silicone rubber together to them can use it conveniently. 

[0078]Composition of a developer which was suitable in order that color toner for electrostatic 
charge image development of this invention might reveal an effect when it used as a toner for 
one ingredient of nonmagnetic development, Either of a developing sleeve and a layer thickness 
regulating member is a case where it is metal, such as aluminum and stainless steel, and the 
most effective combination (a developing sleeve/layer thickness regulating member), It is the 
combination of a layer thickness regulating member of combination of a developing sleeve made 
of urethane rubber or silicone rubber, and a layer thickness regulating member made from 
stainless steel, a developing sleeve made from stainless steel and urethane rubber, or a product 
made of silicone rubber. 
[0079] 

[Example]Hereafter, this invention is explained still in detail using working example and a 
comparative example. The numerical value in a presentation table expresses a "weight section" 
below. The synthetic example of the binder resin which was used in preparing a toner first is 
shown below. 
(Synthetic example 1) 

Naphthalene-dicarboxylic-acid 87 weight-section terephthalic acid 249 weight-section 
diethylene-glycol 26 weight-section neopentyl glycol 104 weight-section ethylene glycol 50 
weight-section tetrabuthyl titanate the raw material of 2.5 or more weight sections. It put into 
the 4 Thu mouth flask glass [ 2L ], and the thermometer, the stirring rod, and the nitrogen 
introducing pipe were attached, it decompressed one by one after a 10-hour reaction at 240 ** 
under the ordinary pressure nitrogen air current in the electric heat mantle heater, and the 
reaction was continued by lOmmHg. The reaction was pursued by the softening temperature 
according to ASTM-E 28-517, and when softening temperature amounted to 101 **, it ended the 
reaction. The obtained polymer (it expresses the resin A hereafter) was a colorless solid, and the 
acid value 7, the glass transition temperature of 70 ** by a DSC measurement method, and 
softening temperature were 102 **. 
[0080](Synthetic example 2) 

Terephthalic acid 315 weight-section diethylene-glycol 21 weight-section cyclohexane 
dimethanol 144 weight-section ethylene glycol 50 weight-section tetrabuthyl titanate It reacted 
like the example 1 of resin composition using the raw material of 2.5 or more weight sections. 
The obtained polymer (it expresses the resin B hereafter) was a colorless solid, and the acid 
value 9, the glass transition temperature of 60 ** by a DSC measurement method, and softening 
temperature were 97 **. 
[0081] 

(Synthetic example 3) 

Polyoxyethylene (2.0)-2,2-bis(4-hydronalium KISHIFE niOpropane 64 weight section Isophthalic 
acid 16 weight section Terephthalic acid 16 weight section Maleic anhydride 0.6 weight section 
Dibutyltin oxide the raw material of 0.06 or more weight sections. It put into the 4 Thu mouth 
flask glass [ 2L ], and the thermometer, the stirring rod, and the nitrogen introducing pipe were 
attached, it decompressed one by one after a 24-hour reaction at 230 ** under the ordinary 
pressure nitrogen air current in the electric heat mantle heater, and the reaction was continued 
by lOmmHg. The reaction was pursued by the softening temperature according to ASTM-E 28- 
517, and when softening temperature amounted to 99 **, it ended the reaction. 
[0082]The obtained polymer (it expresses the resin C hereafter) is a colorless solid. 
The acid value 7, the glass transition temperature of 62 ** by a DSC measurement method, and 
softening temperature were 1 01 

[0083] 

(Synthetic example 4) 

Terephthalic acid 332 weight section Isophthalic acid . 332 weight sections Polyoxypropylene 
(2.2)-2,2-bis(4-hydronalium KISHIFE niOpropane 700 weight section Trimethylolpropane 80 
weight section Ethylene glycol 75 weight section The tetrabuthyl titanate 3 weight-section 
above-mentioned compound Stirrer, It puts into the 4 mouth flask which set the capacitor and 
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the thermometer, and it was made to react by ordinary pressure at 240 ** under a nitrogen gas 
air current for 10 hours, removing the water generated by dehydration condensation. It 
decompressed one by one after that, and the reaction was continued by lOmmHg. The reaction 
was pursued by softening temperature, and when softening temperature amounted to 151 **, it 
ended the reaction. Tg according [ according to / in the softening temperature of the obtained 
polymer (it expresses the resin D hereafter) / 153 ** / acid value ] to 4 and a DSC 
measurement method was 65 **. 
[0084](Synthetic example 5) 

Isophthalic acid 116 weight^section terephthalic acid 166 weight-section trimellitic anhydride 38 
weight-section diethylene-glycol 26 weight-section neopentyl glycol 104 weight-section 
ethylene glycol 50 weight-section tetrabuthyl titanate the raw material of 2.5 or more weight 
sections. It put into the 4 Thu mouth flask glass [ 2L ], and the thermometer, the stirring rod, 
and the nitrogen introducing pipe were attached, it decompressed one by one after a 10-hour 
reaction at 240 ** under the ordinary pressure nitrogen air current in the electric heat mantle 
heater, and the reaction was continued by lOmmHg. The reaction was pursued by the softening 
temperature according to ASTM-E 28-517, and when softening temperature amounted to 148 
**, it ended the reaction. The obtained polymer (it expresses the resin E hereafter) is a colorless 
solid. 

The acid value 4, the glass transition temperature of 72 ** by a DSC measurement method, and 
softening temperature were 151 **. 

[0085]T1/2 temperature measured using Shimadzu flow tester CFT-500 which is a constant 
stress extrusion type small tube type rheometer defines the softening temperature of resin. The 

measuring condition in the flow tester was performed on with piston cross-section area Icm^, 
cylinder pressure 0.98MPa, die 1 mm in length, the diameter of a die hole of 1 mm, measurement 
start temperature 50degreeC, heating-rate C/min of 6 degrees, and a sample weight of 1 .5 g 
conditions. 
[0086] 

<The example of manufacture of a processing pigment> (processing pigment 1) 
Organic color of resin A 650 weight section <formula 2> The raw material of 350 or more weight 
sections was kneaded with the two heating roll after mixing with the Henschel mixer. After- 
cooling coarse grinding was performed and the processing pigment 1 of 35% of pigment content 
was produced. 

[0087](Processing pigment 2) The processing pigment 2 was produced completely like the case 
where the processing pigment 1 is produced, except using the resih A in production of the 
processing pigment 1 as the resin B. 

[0088](Processing pigment 3) The processing pigment 3 was produced completely like the case 
where the processing pigment 1 is produced, except using the organic color of the formula 2 in 
production of the processing pigment 1 as the organic color of the formula 8. 
[0089](Processing pigment 4) The processing pigment 4 was produced completely like the case 
where the processing pigment 1 is produced, except using the resin A in production of the 
processing pigment 1 as the resin E. 

[0090](Processing pigment 1 for comparison) The processing pigment 1 for comparison was 
produced completely like the case where the processing pigment 1 is produced, except using the 
resin A in production of the processing pigment 1 as the resin C. 

[0091](Processing pigment 2 for comparison) The processing pigment 2 for comparison was 
produced completely like the case where the processing pigment 1 is produced, except using the 
resin A in production of the processing pigment 1 as the resin D. 

[0092](Processing pigment 3 for comparison) In the above-mentioned processing pigment 1, the 
processing pigment 3 for comparison was similarly obtained instead of the organic color of the 
formula 2 except having used the C.I. pigment red 122. 

[0093](Processing pigment 4 for comparison) In the above-mentioned processing pigment 1, the 
processing pigment 4 for comparison was similarly obtained instead of the organic color of the 
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formula 2 except having used the C.I. pigment red 57:1. 

[0094](Processing pigment 5 for comparison) In the above-^mentioned processing pigment 4, the 
processing pigment 5 for comparison was similarly obtained instead of the organic color of the 
formula 2 except having used the C.I. pigment red 122. 

[0095](Processing pigment 6 for comparison) In the above-mentioned processing pigment 4, the 
processing pigment 6 for comparison was similarly obtained instead of the organic color of the 
formula 2 except having used the C.I. pigment red 57:1. 

[0096](Working example 1) Resin A93 weight section, paints (Carmine 190 (made by Arimoto 
chemicals company)) 4 weight section of the formula 2, Charge controlling agent (compound [ of 
the above <charge controlling agent 4> ], LR-147 (made by Japan Carlit Co., Ltd.)) 1 weight 
section, The amount part of carnauba wax (refining carnauba wax No.1, acid value 5, product 
made from SERARIKA NODA) duplexs was mixed with the Henschel mixer, melt kneading was 
carried out with the biaxial kneading machine, it pulverized and classified with the after-cooling 
jet mill, and the toner with a mean particle diameter of 8.0 micrometers was produced. [0097] 
Next, the magenta toner of working example 1 was obtained to this toner 100 weight section by 
carrying out externally adding of silica "NAX50" made from Japanese Aerosil 1 weight section, 
and the "RY-200" 1 weight section. 

[0098]By similarly, carrying out melt kneading, grinding and classifying resin, an organic color (or 
processing pigment), a charge controlling agent, and WAX after cooling, with a biaxial kneading 
machine, by the presentation shown in Table 1, after fully mixing with a Henschel mixer, The 
toner of working example 2-8 and the comparative examples 1-5 was obtained by manufacturing 
a toner and also performing an externally adding process like working example 1 . 
[0099] 
[Table 1] 
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[0100]The passage of the following [ cable address / in Table 1 ]. A part expresses a weight 
section. 

- P.R.122;C.I. pigment red 122 (Fastogen Super Magenta R "Dainippon Ink & Chemicals, Inc. 

make") 

- P.R.57:1;C.I. pigment red 57:1 (Symuler Brilliant Carmin six B285 "Dainippon Ink & Chemicals, 
Inc. make") 

- PETB; — tetrabehenic acid ester carnauba wax [ of pentaerythritol ]; — refining carnauba wax 
No.1 (the acid value 5, product made from SERARIKA NODA) 
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- PPWAX; screw call 660P (polypropylene wax "Mitsuhiro transformation make") 

- E-84; BONTORON E-84 (metal complex compound of salicylic acid "Orient chemicals 
company make") 

[0101](Evaluation of the toner of Table 1) An exclusive toner is extracted from the cartridge of 
the printer (the "IPUSHIO color 2000" by Ricoh Co., Ltd.) of commercial one ingredient of 
nonmagnetic development system, The washed cartridge was filled up with the toner of working 
example and the comparative example which were shown in Table 1. and continuous printing of 
10000 sheets was performed with 5% of image concentration. In order to evaluate the stability of 
the printing image to change of an environmental condition, the continuous printing examination 
was carried out under 25 **, 50%. 32 **. and 85% of two environment. 

[0102](1) The image concentration and the greasing of image concentration, a greasing, and 
electrification quantity printed matter were measured by Macbeth densimeter RD-918. The 
greasing deducted and asked for the blank paper concentration before a print from the white 
part concentration after printing. ** and the time or more of 0.03 were made [ the time of the 
difference being less than 0.01 ] into x for O and the time of 0.01 to less than 0.03. The 
electrification quantity of the printing toner was measured using suction type small electrification 
quantity measuring device Mode210HS (made in Thorek). 

[0103]A toner falls from the developing sleeve with which the cartridge was equipped after 
10000 toner omission and toner scattering printing, or (2) (Toner omission), The state where **. 
a lot of toner omissions, or toner scattering was accepted in the state where O, a little toner 
omissions, or toner scattering is accepted in the state where scatter around a developer and the 
inside of a machine (toner scattering) is not soiled was judged to be x. 
[0104](3) Using the OHP transparency above-mentioned printer, the undecidedness arrival 
picture was formed on the OHP sheet, and the undecidedness arrival picture was established at 
140 ** with the fixing unit used by the above-mentioned fixing / offset examination. 
[0105]The OHP sheet created by the above procedure was projected on the white screen with 
the over head projector, and color definition was evaluated. Evaluation was performed visually, it 
was clear, and when it was the blackish projection image which has ** and muddiness in O and 
the case where transparency is a little missing and there is some muddiness if it is a transparent 
good projection picture, it was considered as x. 

[0106]A result [ in / for the result in 25 ** and 50% / to Table 2 / 32 ** and 85% ] is shown in 
Table 3. 
[0107] 
[Table 2] 
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[0108] 
[Table 3] 
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[0109](4) The non-fixed image sample of A-4 paper size is produced with the test machine 
which converted the printer of one ingredient of nonmagnetic development system of 
fixing/offset test marketing by heat roll fixing, Fixing starting temperature and the existence of 
the offset phenomenon were checked in the following test condition using the heat roll fixing unit 
of the following specification. 

T : HTVS/Un— > 
P— S : 5 0 mm 

: 3 7 0 mm 
_tn— : 7kg 
_h/T n — y : 4 mm 
i&MX)mm : lOOmm/sec 

In order to measure fixing starting temperature, it asked for the image concentration residual 
ratio calculated by the following formula. 

[01 10]Image concentration residual ratio = after [ a fastness test ] image concentration / said 
left examination previous image concentration * image concentration was measured in Macbeth 
image concentration meter RD-918. 

* The image concentration after a fastness test is the image concentration after grinding a fixed 
image using a Gakushin-type fastness-to-rubbing testing machine (load: 200 g, grinding 
operation:5 stroke). 

It was considered as the level which is satisfactory practically by not less than 80% of the image 
concentration residual ratio, and the minimum temperature was made into fixing starting 
temperature. 

[01 1 1]Offset starting temperature observed the fixed image sample, and made it the temperature 
an offset phenomenon is visually accepted to be. The result was shown in Table 4. 
[0112] 
[Table 4] 
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[01 13](Working example 9) Resin E85 weight section and the processing pigment 4 as 12 weight 
sections and a charge controlling agent TP-415(product made from Hodogaya chemicals)1 
weight section of quarternary-ammonium-salt structure, The amount part of carnauba wax 
(refining carnauba wax No.1, acid value 5, product made from SERARIKA NODA) duplexs was 
mixed with the Henschel mixer, melt kneading was carried out with the biaxial kneading machine, 
it pulverized and classified with the after-cooling jet mill, and the toner with a mean particle 
diameter of 8.0 micrometers was produced. 

[01 14]Next, the positive triboelectric charging magenta toner of working example 9 was obtained 
to this toner 100 weight section by carrying out externally adding of the silica "TG820F" made 
from Cabot Specialty Chemicals ink1 weight section. Subsequently, this toner 5 weight section 
and ferrite carrier 95 weight section with a mean particle diameter of 80 micrometers which 
covered silicone resin were mixed with the ball mill, and it was considered as the two component 
developer. 

[0115]By similarly, carrying out melt kneading, grinding and classifying resin, an organic color (or 
processing pigment), a charge controlling agent, and WAX after cooling, with a biaxial kneading 
machine, by the presentation shown in Table 5, after fully mixing with a Henschel mixer, The 
toner of the comparative examples 6-8 was obtained by manufacturing a toner and also 
performing an externally adding process like working example 9. 
[0116] 
[Table 5] 

*5 





mm 




WAX 




(Um) 






1 2gB 


2 nB 


T P-4 1 5 

isn 


8.0 


a-mm 

6 


mo 


1 2SI5 




T P - 4 1 5 

ISP 


7.8 


7 


8 531! 


1 2gB 


2 *f5 


T p-4 1 5 


7.9 


8 


853B 


ttSSffliiBXSiSst 6 

1 2m 


2m 


T p-4 1 5 

la 


7.9 



[01 1 7](Evaluation of the toner of Table 5) 

[01 18](1) Using a commercial laser beam printer (selenium photo conductor loading) by the two 
component developer of the printing torture test table 5 under 25 **, 50% and 32 **, and 85% of 
conditions, Performed printing of 50000 sheets, and the concentration and greasing 
concentration of the picture part before and behind a continuous print were measured, and the 
electrification quantity of the developer was measured. Image concentration and a greasing were 
measured by Macbeth densimeter RD-918. The greasing deducted and asked for the blank paper 
concentration before a print from the white part concentration after printing. ** and the time or 
more of 0.03 were made [ the time of the difference being less than 0.01 ] into x for O and the 
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time of 0.01 to less than 0.03. 

[0119]Visual observation of the scattering situation of the toner inside the development counter 
after 50000-sheet printing was carried out. Although O and scattering could hardly be seen in 
the state where scattering is not observed at all, when the inside of a device was wiped with the 
waste cloth, the state where x and severe scattering inside the plane could check the state 
where ** and scattering inside the plane can check visually the state where toner soiling is 
observed was made into xx. 

[0120]About electrification quantity, the toner was extracted from the inside of a developer and 
it measured with blowing off electrification quantity measuring apparatus (made by Toshiba 
Chemical). 

[0121]A result [ in / for the result in 25 ** and 50% / to Table 6 / 32 ** and 85% ] is shown in 
Table 7. 
[0122] 
[Table 6] 
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[0123] 
[Table 7] 
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[0124](2) The non-fixed image sample was produced using the method of fixing/ off set test 
above by heat roll fixing, and fixing starting temperature and offset starting temperature were 
investigated using the same heat roll fixing unit as the first half. A test result is shown in Table 
8. 



[0125] 
[Table 8] 

^8 





"C 




140-220 


itmm 


150-220 




140-220 




140-220 



[0126] 

[Effect of the Invention]The color toner for electrostatic charge image development of this 
invention shows the stable electrifying characteristic, even if it has the outstanding tinting 
strength and hue and changes environment, such as temperature and humidity. So, it excels in 
color reproduction nature, electrification quantity is not changed, but good and stable printing 
image quality is shown. Good fixability is shown also on a low energy fixing condition like low 
temperature fixation or short-time fixing, and it excels also in offset-proof nature. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention]This invention relates to color toner for electrostatic charge image 
development for developing the electrostatic charge image in electro photography, electrostatic 
recording, electrostatic printing, etc., and a manufacturing method for the same. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art]As a toner composition for obtaining a visible image by a 
xerography, many things which many made distribute black colorant like carbon black in binder 
resin are used. However, these days, the color toner which distributed cyanogen paints, a 
magenta pigment, a yellow pigment, or other chromatic color paints in the binder is also used, 
and the copying machine of full color or a mono color and printer using these color toner are 
developed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention]The color toner for electrostatic charge image development of this 
invention shows the stable electrifying characteristic, even if it has the outstanding tinting 
strength and hue and changes environment, such as temperature and humidity. So, it excels in 
color reproduction nature, electrification quantity is not changed, but good and stable printing 
image quality is shown. Good fixability is shown also on a low energy fixing condition like low 
temperature fixation or short-time fixing, and it excels also in offset-proof nature. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the ProbiemjThis invention persons came to complete this invention, as a 
result of repeating research wholeheartedly that above-mentioned SUBJECT should be solved. 
Namely, in color toner for electrostatic charge image development in which this invention 
contains binder resin and colorant, Said binder resin is the main ingredients about one or more 
sorts of polybasic acid compounds chosen from a group which consists of polybasic acid, acid 
anhydrides, and these lower alkyi ester more than (A) divalent, and fatty alcohol more than (B) 
divalent. [However, the formula 1, [Formula 9] 

CH3 




CH3 



(Formula 1) 

(among a formula, and R"^ are the same or different, ethylene or a propylene group is shown, 
m and n are the same or different, and the integer of 0-7 is shown, and m+n shows the integer of 
0-7.) — ] except the compound which has a bisphenol skeleton expressed The polyester resin 
which carries out, and is produced by making react is contained, and said colorant is the formula 
2, the formula 3, the formula 4, the formula 5, the formula 6, the formula 7, and the formula 8, 
[Formula 10] 

Q 

-NH2 




(Formula 2) 
[Formula 1 1] 



0CH3 



HO 




NO2 



(Formula 3) 
[Formula 12] 
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(Formula 4) 
[Formula 13] 




(Formula 7) 
[Formula 16] 

H3C0 




(Formula 8) 

The color toner for electrostatic charge image development being one sort or the organic color 
beyond it chosen from ** is provided. 

[0012]Said some of binder resin is used for this invention for one sort or the organic color 
beyond it chosen from said formula 2, the formula 3, the formula 4, the formula 5, the formula 6, 
the formula 7, and the formula 8, After performing distributed processing beforehand, the 
manufacturing method of the color toner which carries out diluent powder using said binder resin 
further is provided. 
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[0013] 

[Embodiment of the Invention] Hereafter, this invention is explained in detail. The binder resin 
used for the color toner for electrostatic charge image development of this invention is polyester 

resin. 

[0014]As a polybasic acid compound (A) chosen from the polybasic acid, the acid anhydrides, 
and/or these lower alkyi ester more than divalent for manufacturing the polyester resin used by 
this invention, For example, phthalic anhydride, terephthalic acid, isophthalic acid, orthophthalic 
acid, Naphthalene dicarboxylic acid, adipic acid, maleic acid, a maleic anhydride, Fumaric acid, 
itaconic acid, citraconic acid, hexahydro phthalic anhydride, Tetrahydro phthalic anhydride, 
cyclohexanedicarboxylic acid, succinic acid, Dicarboxylic acid, such as malonic acid, glutaric acid, 
azelaic acid, and sebacic acid, the derivative of those, or its esterification material, Polyvalent 
carboxylic acid of three or more organic functions, such as trimellitic acid, trimellitic anhydride, 
pyromellitic acid, and pyromellitic dianhydride, the derivative of those, or its esterification 
material is mentioned, for example. 

[0015]As fatty alcohol (B) more than divalent, For example, 1,4-cyclohexane dimethanol, 
ethylene glycol, A diethylene glycol, triethylene glycol, propylene glycol, Dipropylene glycol, 
tripropylene glycol, butanediol, Pentanediol, hexandiol, a polyethylene glycol, a polypropylene 
glycol, Ethylene oxide propylene oxide random copolymer diol, Ethylene oxide propylene oxide 
block copolymer diol, Diol, such as ethylene oxide tetrahydro franc copolymer diol and poly 
KAPUROKAKU ton diol, Sorbitol, 1 ,2,3,6-hexanetetraol, 1, 4-sorbitan, Pentaerythritol, 1,2,4- 
butanetriol, 1 and 2, 5-pentanetriol, Polyhydric alcohol of three or more organic functions, such 
as glycerin, isobutane triol, 2-methyl-1 ,2,4-butanetriol, trimethylolethane, trimethylolpropane, and 
1.3,5-TORIMECHI roll benzene, is mentioned. 

[0016]The compound which has two or more glycidyl groups can also be used into one molecule 
as fatty alcohol (B) more than divalent [ reacted to the carboxylic acid compound of the above 
(A) ]. Specifically, there are neopentyl glycol diglycidyl ether, glycerol triglycidyl ether, 
trimethylolpropane triglycidyl ether, trimethylolethane triglycidyl ether, pentaerythritol 
tetraglycidyl ether, etc., for example. 

[0017]In this invention, aromaticdiol or polyhydric alcohol more than trivalent can also be used 
together in the range which does not affect performance. As aromaticdiol or polyhydric alcohol 
more than trivalent. For example, catechol, resorcinol, hydroquinone, a bisphenol A type epoxy 
resin, bisphenol F type epoxy resin, a bisphenol smooth S form epoxy resin, cresol novolak type 
epoxy resin, phenol novolak type epoxy resin, etc. are mentioned. However, the compound which 
has a bisphenol A skeleton expressed with the above-mentioned formula 1 is removed. As 
aromaticdiol removed, for example Bisphenol A, polyoxyethylene (2.2)-2,2-bis(4-hydroxyphenyl) 
propane, Polyoxyethylene (2.0)-2,2-bis(4-hydroxyphenyl)propane, Polyoxypropylene (2.0)-2,2-bis 
(4-hydroxyphenyl)propane, Polyoxypropylene (2.2)-polyoxyethylene (2.0)-2,2-bis(4- 
hydroxyphenyOpropane, Polyoxypropylene (6)-2,2-bis(4-hydroxyphenyl)propane, 
Polyoxypropylene (2.2)-2,2-bis(4-hydroxyphenyl)propane, Polyoxypropylene (2.4)-2,2-bis(4- 
hydroxyphenyOpropane, polyoxypropylene (3.3)-2,2-bis(4-hydroxyphenyl)propane, these 
derivatives, etc. are mentioned. 

[0018]By using fatty alcohol more than divalent in this invention, the chain of polyester resin 
becomes flexible. When it mixes with a career and the toner using such polyester resin is used 
as a two component developer, there is an effect which eases the stress which a career 
receives within a developer, it prevents the resin coating phase of a carrier surface exfoliating, 
and the effect that the life of a developer is prolonged as a result is acquired. The share 
received when it uses as a toner for one ingredient of nonmagnetic development and a toner 
passes through between a developing sleeve and charge members can be eased, and it can be 
considered as a high durability developer. 

[0019]When a polyester main chain elasticity-izes, the fixability in low temperature is improved. 
Although adding a wax in a toner is a means generally used, in order to improve fixing / offset 
performance. Especially in polyester resin using fatty alcohol more than divalent [ in this 
invention ], the compatibility of waxes is good and the fixing performance and offset-proof 
nature in low temperature are improved further. 
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[0020]Therefore, it is necessary to use the above-mentioned aromaticdiol in the range which 
does not spoil the main point of this invention. As for the quantity using the above-mentioned 
aromaticdiol, it is desirable that it is less than 30 mol % to all the alcohol components. It is less 
than 20 mol % more preferably. 

[0021] As carboxylic acid components used by this invention, dimethyl naphthalate, diethyl 
naphthalate, dibutyl naphthalate, etc. are more suitably used as naphthalene dicarboxylic acid 
and/or its lower alky! ester. These compounds need to use more than 1 mol % of a total acid 
component, and are more than 5 mol % more preferably. 

[0022] A monomer including naphthalene ring structure has an effect in raising Tg of resin, and its 
heat-resistant cohesiveness of resin improves. In the system which used elastic fatty alcohol for 
the subject especially as an alcohol component, the fall of Tg of resin can be suppressed and 
resin having both the low temperature fixability by using fatty alcohol more than divalent and the 
heat-resistant cohesiveness by naphthalene dicarboxylic acid can be obtained. 
[0023] Polyester resin in this invention can be obtained by performing a dehydrating condensation 
reaction or an ester exchange reaction using the above-mentioned raw material component (A) 
and (B), for example under existence of a catalyst. Although in particular the reaction 
temperature and reaction time in this case are not limited, they are usually 2 to 24 hours at 1 50- 
300 **. 

[0024]Composition of such polyester resin can also be performed by adding a catalyst. As an 
esterification catalyst to be used, the organic metal like dibutyltin diiaurate and dibutyl tin oxide, 
the metal alkoxide like tetrabuthyl titanate, etc. are mentioned, for example. A transesterification 
catalyst can be used when the carboxylic acid components to be used are lower alkyi ester. As a 
transesterification catalyst, zinc acetate, lead acetate, metal acetate like magnesium acetate or 
a zinc oxide, the metallic oxide like antimony oxide, or the metal alkoxide like tetrabuthyl titanate 
is mentioned, for example. About the addition of a catalyst, it is preferred to consider it as 0.01 
to 1% of the weight of the range to the total amount of raw material. 
[0025]Although the glass transition temperature (Tg) of the polyester resin used for this 
invention has a not less than 50 ** preferred thing, the Tg of especially a not less than 55 ** 
thing is preferred especially. Below 50 **, Tg tends to produce blocking high (heat condensation), 
when a toner is exposed under an elevated temperature inside preservation, conveyance, or the 
developer of a machine. 

[0026]as softening temperature of the polyester resin used for this invention, the thing of the 
range of 90 ** - 1 80 ** is preferred also in not less than 90 ** — it is the range of 95 ** - 1 60 
** more preferably. When softening temperature is less than 90 **, a toner tends to produce 
isoagglutination and it is easy to become a trouble in the time of preservation, or the case of 
printing, and in exceeding 180 **, fixability worsens in many cases. 

[0027]when the transparency at the time of making it especially established on the color 
reproduction nature at the time of a color pile or an OHP sheet is required as full color toner, as 
softening temperature of polyester resin, the thing of the range of 90 ** - 130 ** is preferred — 
it is the range of 95 ** - 1 20 ** more preferably. 

[0028]As acid value of polyester resin of this invention, it is preferred that they are 20 or less 
mgKOH/g at the point that the moisture resistance of a toner becomes good. 
[0029]T1/2 temperature measured using Shimadzu flow tester CFT-500 which is a constant 
stress extrusion type small tube type rheometer defines the softening temperature of resin in 
this invention. The measuring condition in the flow tester was performed on with piston cross- 
section area ^ of 1 cm, cylinder pressure 0.98MPa, die 1 mm in length, the diameter of a die hole 
of 1 mm, measurement start temperature 50degreeC, heating-rate C/min of 6 degrees, and a 
sample weight of 1.5 g conditions. 

[0030]Although it is used in this invention out of the organic color expressed with said formula 2, 
the formula 3, the formula 4, the formula 5, the formula 6, the formula 7, and the formula 8, 
choosing one sort or more than it. The magenta pigment usually used with the conventional 
toner by using these paints. For example, the color toner which has good tinting strength, story 
tonality, definition, and transfer property as compared with the C.LPigment Red 122 grade which 
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are C.I.Pigment Red 57:1 and a quinacridone pigment can be obtained. When continuous printing 
is carried out, a stable electrification behavior can be shown, and the high-definition picture 
excellent In color reproduction nature and transparency can be printed. 
[0031]The Color Index number of the above-mentioned organic color is as follows. 
The organic color of the formula 2; C.I.Pigment. The organic color of the Red 150 formula 3; 
C.I.Pigment. The organic color of the Red 31 formula 4; C.I.Pigment. The organic color of the Red 
147 formula 5; C.I.Pigment. organic color [ of the Red 176 formula 6 ]; — organic color [ of the 
C.I.Pigment Red 187 formula 7 ]; — organic color [ of the C.I.Pigment Red 188 formula 8 ]; — in 
C.I.Pigment Red 269 this invention, It is preferred to use the organic color expressed with the 
formula 2 and/or the formula 8 also in the above. It is more preferred to use the organic color 
expressed with the formula 2. 

[0032]The amount of the organic color used expressed with the formula 2 in this invention, the 
formula 3, the formula 4, the formula 5, the formula 6, the formula 7, and the formula 8 has the 
preferred range of one to 50 weight section per binder resin 100 weight section, its range of two 
to 30 weight section is more preferred, and especially its range of two to 20 weight section is 
preferred. 

[0033]In addition to the above-mentioned organic color, in the range which does not lose the 
effect of this invention, since hue is adjusted, others and colorant can be added and used in this 
invention. As such colorant, although a well-known thing is raised, For example, as colorant of a 
blue system the C.I.Pigment Blue 60 grade of C.I.Pigment Blue 1 5-3 of a phthalocyanine system 
and an indanthrone system, As reddish colorant. C.I.Pigment of a ** quinacridone series. Red 122 
and azo C.I.Pigment. Red 22, C.I.Pigment Red23, C.I.Pigment Red31, C.I.Pigment Red48:1, 
C.I.Pigment Red 48:3, and C.I.Pigment Red 57:1 grade as colorant of a yellow system. C.I.Pigment 
Yellow12 of** azo, C.I.Pigment Yellow 13, C.I.PigmentYellow 14, C.I.Pigment Yellow 17, and 
C.I.Pigment. There are Yellow 97, C.I.Pigment Yellow 155, C.I.Pigment Yellow151 of a benz 
imidazolone system, C.I.Pigment Yellow 154. C.I.Pigment Yellow 180, etc. 

[0034]The above quoted paints can be used together with the organic color of the formula 2 - 
the formula 8 in the range which does not spoil the purpose of this invention. For example, by 
combining with yellow system paints, it can also be made the toner of a LGT color system and 
can also be considered as the toner of a blue-purple color system by combining with cyan color 
system paints. The magenta toner which has a clear magenta color with tinting strength can be 
obtained by using together with the red pigment of the blueness of C.I.Pigment Red 122, 
C.I.Pigment Red 23, and C.I.Pigment Red31 grade especially. 

[0035]When using together the paints of the formula 2 - the formula 8, and other paints, as for 
the amount of the paints used of the formula 2 - the formula 8, 40 % of the weight or more is 
preferred to the content of the whole paints, and it is 50 % of the weight or more more 
preferably. 

[0036]A!though publicly known various waxes, for example, polypropylene wax, polyethylene wax, 
a polyamide system wax, the Fischer Tropsch wax, etc. can be suitably used for the toner of this 
invention as a release agent until now. It is preferred to use the wax which contains a higher 
fatty acid ester compound and/or an aliphatic alcohol compound especially as a release agent. 
[0037]Also in the wax containing a higher fatty acid ester compound and/or an aliphatic alcohol 
compound, natural wax, such as carnauba wax, a montan ester wax, a rice wax, and a scale 
insect wax, and/or especially a synthetic ester system wax are preferred. Especially as a 
synthetic ester system wax, tetrabehenic acid ester of pentaerythritol is preferred. 
[0038]These waxes show good dispersibility to especially polyester resin, and their improvement 
of fixability and offset-proof nature is remarkable, these waxes — many — also in several 
sheets and prolonged printing, For example, without adhering to the charge members forced on 
the developing sleeve, when it uses as a toner for one ingredient of nonmagnetic development, 
electrification stable in the toner is given, there is neither an image defect nor a greasing, and 
printing of a high-definition and high definition picture is attained. When it uses with one sort or 
the organic color beyond it chosen from said formula 2 used by this invention - the formula 8 
and is considered as color toner, the color toner which was excellent in transparency as 
compared with the wax of a hydrocarbon system like polypropylene wax is obtained. The color 
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toner which has such the characteristic is transparent, and fits printing to the OHP sheet in 
which a skillful projection picture is called for, and the use which prints two or more colors in 
piles, and prints the neutral colors of good color reproduction nature. 

[0039]It is preferred to use the de-free fatty acid carnauba wax which removed free fatty acid 
by refining as carnauba wax. As acid value of de-free fatty acid carnauba wax, three or less are 
preferred and it is two or less acid value more preferably. From conventional carnauba wax, de- 
free fatty acid carnauba wax serves as micro crystallite, and its dispersibility in the inside of 
polyester resin improves. A montan ester wax is refined from a mineral, and serves as micro 
crystallite like carnauba wax by refining, and its dispersibility in the inside of polyester resin 
improves. It is preferred that it is 30 or less as acid value especially in a montan ester wax. A 
rice wax refines a rice bran low and, as for acid value, it is preferred that it is 13 or less, the wax 
in which the larva of a scale insect (alias IBOTAROUMUSHI) secretes a scale insect wax — it 
can obtain by melting the ** ingredient in boiling water, for example, and carrying out after- 
separation cooling solidification of the upper layer, or repeating it. The scale insect wax refined 
by such a means is white in a solid state, shows the very sharp melting point, and is suitable as a 
wax for toners in this invention. Acid value becomes ten or less by refining, and five or less are 
preferred as an object for toners. 

[0040]The above-mentioned wax may be used independently, or it may combine, it may be used, 
and good fixing offset performance is obtained by carrying out 1-30 weight-section content 
preferably 0.3 to 40 weight section to binder resin. It is one to 20 weight section more preferably. 
If less than 0.3 weight sections, offset-proof nature will be spoiled, and if more than 40 weight 
sections, the mobility of a toner will worsen, By adhering to a carrier surface in a two-ingredient 
development system, it is generated by the SUPENTO career, and it will have an adverse effect 
on the electrifying characteristic of a toner, or will adhere to the layer thickness regulating 
member welded by pressure to the developing roll in one ingredient of nonmagnetic development 
system. 

[0041 ]In this invention, a charge controlling agent can be used if needed. As a right charge 
controlling agent, for example, a nigrosine series color, triphenylmethane dye, Resin containing 
quarternary ammonium salt, the 4th class ammonium, and/or an amino group, etc.. As a negative 
electrification controlling agent, a trimethyl ethane system color, the metallic complex of salicylic 
acid. The metallic complex of benzilic acid, a copper phthalocyanine, perylene, Quinacridone, 
There are resin containing heavy metal content acid dye, such as azo pigment, metallic complex 
azo dye, and an azochromium complex, a calyx allene type phenol system condensate, an annular 
polysaccharide, a carboxyl group, and/or a sulfonyl group, etc. 

[0042]It is desirable to use a colorless charge controlling agent in this invention especially, As a 
negative charge controlling agent, as a metal complex compound of salicylic acid, "BONTORON 
E-84" by an Orient chemicals company. "TNI 05" by the Hodogaya chemicals company and 
"N4PVP-248r' by Clariant, LTD. etc. As a colorless right charge controlling agent, TP-302 of 
quarternary-ammonium— salt structure, TP-415, TP-610; (product made from the Hodogaya 
chemicals), BONTORON P-51; (product made from Orient chemicals), the copy charge PSY 
(Clariant Japan), etc. are used suitably. "FGA-201-PS" (FUJIKURA KASEI CO., LTD.) etc. is 
mentioned as a positive triboelectric charging resin mold charge controlling agent containing the 
4th class ammonium and/or an amino group. 

[0043]Especially, as a charge controlling agent which can be especially used conveniently in this 
invention, there are a compound of the following formula 9 and a compound of the formula 10. 
<Formula 9> [0044] 
[Formula 17] 



JP,2003-215848,A [MEANS] 



7/11 ^— V 




is the 4th class carbon, methine, and methylene among a formula — N and S. The hetero 

atom of O and P may be included and Y expresses the cyclic structure connected with the 
saturated bond or the unsaturated bond, Mutually and independently An alkyi group, an 

alkenyl group, The aryl group, aryloxy group or aralkyi group which may have an alkoxy group and 
a substituent, or an aralkyloxy group. The amino group, carboxyl group which may have a halogen 
group, hydrogen, a hydroxy I group, and a substituent, A carbonyl group, a nitro group, a nitroso 
group, a sulfonyl group, and a cyano group are expressed, R^ expresses hydrogen or an alkyI 

group and t 0 thru/or the integer of 1-12, m — as for the integer of 0 thru/or 1-4, and q, the 
integer of 0 thru/or 1-20 and k are [ the integer of 1 to 20, and n / the integer of 0 thru/or 1-4, 
and p / the integer of 1 to 20 and s of the integer of 0 thru/or 1-3 and r ] the integers of 0. or 1 
thru/or 20. 

[0045]<Formula 10> [0046] 
[Formula 18] 

e 



o 




o 



the inside of a formula, R-j, and R^ — - a hydrogen atom and an alkyI group. Substitution or an 
unsubstituted aromatic ring (a condensed ring is also included) is shown, R2 and R^ show 
substitution or an unsubstituted aromatic ring (a condensed ring is also included). M shows one 
sort of trivalent metal chosen from B. aluminum, Fe, Ti, Co, and Cr, and X*^ shows a cation. 
[0047]As a concrete example of the compound of <the formula 9>, there Is following < charge 
controlling agent 1>- <charge controlling agent 3>. 
[0048]<Charge controlling agent 1> [0049] 
[Formula 1 9] 
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[0050]<Charge controlling agent 2> [0051] 
[Formula 20] 

O 



iso-Pro 



v 




^Zr404(OH)3j 



iso-Pro 



[0052]<Charge controlling agent 3> [0053] 
[Formula 21] 

O 



iso-Pro 



V 




iso-Pro 



[0054]As a concrete example of the compound of <the formula 10>. there are the following 
<charge controlling agents 4> and the <charge controlling agent 5>. 
[0055]<Charge controlling agent 4> [0056] 
[Formula 22] 

0 



C-Q 



o- o-d 



\ / 



/ \ 



[0057]<Charge controlling agent 5> [0058] 
[Formula 23] 



0 




O' b-c 



© 

K 



[0059]The above-mentioned charge controlling agent may be used independently, or it may 
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combine, it may be used, and good electrification performances are obtained by carrying out 0.5- 
5 weight-section content preferably 0.3 to 15 weight section to binder resin. 
[0060]Although it can therefore obtain for arbitrary means of publicly known common use, after 
carrying out melt kneading of a wax and the various additive agents, for example to resin and 
colorant if needed above the melting point (softening temperature) of resin, a manufacturing 
method for obtaining a toner of this invention can be ground, and can be obtained by classifying, 
in order to make an effect of this invention reveal further, it is good to distribute some binder 
resin which uses one sort or an organic color beyond it chosen from said formula 2 - the formula 
8 at high concentration, and to carry out diluent powder to binder resin which uses this 
dispersed matter after that. 

[0061]Thus, as a process which makes binder resin distribute colorant beforehand at high 
concentration, a publicly known method, i.e., the masterbatch method, a flushing process, etc., 
can be used conventionally. The masterbatch method is a method of obtaining a good dispersed 
matter, by kneading colorant with resin at high concentration using a kneader or a roll mill, 
applying a high share. A flushing process is a method of obtaining a dispersed matter of high 
pigment concentration, carrying out heat kneading of a hydrous paste and binder resin of paints 
with a pressurized kneader, replacing water and binder resin, and removing moisture. 
[0062]As for a rate of binder resin in this dispersed matter of high pigment concentration, and 
colorant, it is preferred that the amount of coloring matters is in ten weight sections - 100 
weight sections to binder resin 100 weight section. 

[0063]It mixes by a kneading means of 2 rolls, 3 rolls, a pressurized kneader, or a biaxial extruder 
by using concrete for example, above-mentioned resin and colorant as an essential ingredient. 
Under the present circumstances, although colorant should just distribute uniformly in resin and 
conditions in particular of that melt kneading are not limited, they are usually 10 minutes - 2 
hours at 80-180 **. 

[0064]Coarse grinding aiming at mitigation of load in a pulverizing process and improvement in 
the efficiency of comminution is performed if needed. Although in particular a device and 
conditions that are used for coarse grinding are not limited, it is common to carry out coarse 
grinding to particle diameter below a 3-mm mesh pass with ROTOPU REXX, a PARUPE riser, 
etc. 

[0065]Subsequently, it pulverizes with air type grinders, such as mechanical grinders, such as a 
turbo mill and KURIPU TRON, a whorl type jet mill counter jet mill, and a collision plate type jet 
mill, and a method of classifying with a pneumatic elutriation machine etc. is mentioned. What is 
necessary is to choose and just to set up pulverizing and a device of a classification, and 
conditions become desired particle diameter, particle size distribution, and particle shape. 
[0066]In this invention, various additive agents (it is called an external additive) can be used for 
surface treatment of toners, such as fluid improvement in a toner, and electrifying characteristic 
improvement. As an external additive which can be used by this invention, For example, a silicon 
dioxide, titanium oxide, oxidation aluminum, cerium oxide, a zinc oxide, Non-subtlety granular 
materials, such as tin oxide and zirconium oxide, and them Silicone oil, What carried out the 
surface treatment by hydrophobing processing agents, such as a silane coupling agent, 
polystyrene. Resin pulverized coal, such as an acrylic, a styrene acrylic, polyester, polyolefine, 
cellulose, polyurethane, benzoguanamine, melamine, nylon, silicone, phenol, and vinylidene 
fluoride, etc. are used. 

[0067]A silicon dioxide (silica) which carried out hydrophobing processing of the surface by 
various kinds of polyorganosiloxanes and hexamethyenedisilazane, a silane coupling agent, etc. 
also in these can use conveniently especially. There are some which are marketed with the 
following trade names as such a thing, for example. 

[0068]AEROSIL R972. R974, R202, R805, R812, RX200, RY200, R809. RX50, RA200HS, RA200H 
[Japanese Aerosil. Inc.] 

WACKER HDK H2000, H1018, H2050EP, HDKH3050EP, HVK2150 [Wacker Chemicals yeast AJIA, 
Inc.] 

Nipsil SS-10, SS-15, SS-20, SS-50, SS-60, SS-100, SS-50B. SS-50F, SS-10F, SS-40, SS-70, 
SS-72F, [Japanese Silica Industry] 
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CABOSIL TG820F, TS-530, TS-720 [Cabot Specialty Chemicals ink] 

[0069]Particle diameter of an external additive is 1/10 or less desirable especially suitably [that 
it is 1/3 or less / of a diameter of a toner ]. These external additives may use together two or 
more sorts of different mean particle diameter. 

[0070]By using together a thing of particle diameter size, and a thing of particle diameter 
smallness in a toner for one ingredient of nonmagnetic development especially, toner flow kinesis 
and development durability are raised, the long-term stability of adherence to a braid of a 
developing machine and prevention of fogging, and electrification at the time of running, etc. are 
acquired, and it is desirable. 

[0071]A using rate of an external additive is 0.1 to 3 % of the weight preferably 0.05 to 5% of the 
weight to matrix toner 1 00 weight section. 

[0072]Said silica can be performed to particle toner as a method of carrying out externally 
adding, for example using a Henschel mixer etc. which are the usual mixers for granular materials, 
and what is called surface treatment machines, such as a hybridizer. It may be made for silica to 
make this externally adding process adhere on the surface of particle toner, and a part of silica 
may be made to be embedded at particle toner. 

[0073]Color toner for electrostatic charge image development of this invention can be used as 
an object for the development of an electrostatic latent image by a xerography as a two 
component developer mixed with the one-ingredient developer, one ingredient of nonmagnetic 
developer, or a career. There is no restriction in particular in a kind of career, and a career which 
carried out the resin coat to iron powder of publicly known common use, a ferrite, magnetite, etc. 
and them is used. 

[0074]Although the core agent of a career can use iron powder used for the usual two- 
ingredient development system, magnetite, a ferrite, etc., since true specific gravity is low, high 
resistance, and is excellent in environmental stability and it is easy to make it into a globular 
form especially, a ferrite with good mobility or magnetite is used suitably. Especially the shape of 
a core agent cannot interfere a globular form, an infinite form, etc., and can use them. Although 
mean particle diameter is generally 10-500 micrometers, in order to print high resolution images, 
30-80 micrometers is preferred. 

[0075]As coating resin which covers these core agents, For example, polyethylene, 
polypropylene, polystyrene, polyacrylonitrile, Polyvinyl acetate, polyvinyl alcohol, a polyvinyl 
butyral. Polyvinyl chloride, a polyvinyl carbazole, polyvinyl ether, polyvinyl ketone, 
VCM/PVC/vinyl acetate copolymer, styrene/acrylic copolymer, straight silicone resin that 
consists of an ORGANO siloxane bond, or its denaturation article, A fluoro-resin, an acrylic resin 
(meta), polyester, polyurethane, polycarbonate, phenol resin, amino resin, melamine resin, 
benzoguanamine resin, a urea resin, amide resin, an epoxy resin, acrylic polyol resin, etc. can be 
used. Also in these, especially silicone resin, a fluoro-resin, and an acrylic resin (meta) are 
excellent in electrifying stability, covering intensity, etc., and can use it more conveniently. That 
is, as for a resin coated carrier used by this invention, it is preferred that it is the resin coating 
magnetic carrier covered with one or more sorts of resin chosen from silicone resin, a fluoro- 
resin, and an acrylic resin (meta) using a ferrite or magnetite as a core agent. 
[0076]When using color toner for electrostatic charge image development of this invention as a 
toner for one ingredient of nonmagnetic development, it is preferred to use as a toner for one 
ingredient of nonmagnetic development of a contact type. One ingredient of nonmagnetic 
developing method of a contact type is a method of developing an electrostatic latent image 
which carried out frictional electrification and was formed subsequently to the surface of a photo 
conductor, when a toner passes through between a developing sleeve and layer thickness 
regulating members welded by pressure to it. 

[0077]In this case, especially if it is anticipated-use conditions, construction material of an 
electrification grant member of a developer, etc. will not be limited. For example, a developing 
sleeve made of aluminum, stainless steel, urethane rubber, and silicone rubber, aluminum, 
stainless steel, duralumin, copper, or a layer thickness regulating member that pasted urethane 
rubber and silicone rubber together to them can use it conveniently. 

[0078]Composition of a developer which was suitable in order that color toner for electrostatic 
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charge image development of this invention might reveal an effect when it used as a toner for 
one ingredient of nonmagnetic development, Either of a developing sleeve and a layer thickness 
regulating member is a case where it is metal, such as aluminum and stainless steel, and the 
most effective combination (a developing sleeve/layer thickness regulating member), It is the 
combination of a layer thickness regulating member of combination of a developing sleeve made 
of urethane rubber or silicone rubber, and a layer thickness regulating member made from 
stainless steel, a developing sleeve made from stainless steel and urethane rubber, or a product 
made of silicone rubber. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[ExamplejHereafter, this invention is explained still in detail using working example and a 
comparative example. The numerical value in a presentation table expresses a "weight section" 
below. The synthetic example of the binder resin which was used in preparing a toner first is 
shown below. 
(Synthetic example 1) 

Naphthalene-dicarboxylic-acid 87 weight-section terephthalic acid 249 weight-section 
diethylene-glycol 26 weight-section neopentyl glycol 104 weight-section ethylene glycol 50 
weight-section tetrabuthyl titanate the raw material of 2.5 or more weight sections. It put into 
the 4 Thu mouth flask glass [ 2L ], and the thermometer, the stirring rod, and the nitrogen 
introducing pipe were attached, it decompressed one by one after a 10-hour reaction at 240 ** 
under the ordinary pressure nitrogen air current in the electric heat mantle heater, and the 
reaction was continued by lOmmHg. The reaction was pursued by the softening temperature 
according to ASTM-E 28-517, and when softening temperature amounted to 101 **, it ended the 
reaction. The obtained polymer (it expresses the resin A hereafter) is a colorless solid. 
The acid value 7, the glass transition temperature of 70 ** by a DSC measurement method, and 
softening temperature were 102 **. 

[0080](Synthetic example 2) 

Terephthalic acid 315 weight-section diethylene-glycol 21 weight-section cyclohexane 
dimethanol 144 weight-section ethylene glycol 50 weight-section tetrabuthyl titanate It reacted 
like the example 1 of resin composition using the raw material of 2.5 or more weight sections. 
The obtained polymer (it expresses the resin B hereafter) is a colorless solid. 
The acid value 9, the glass transition temperature of 60 ** by a DSC measurement method, and 
softening temperature were 97 **. 

[0081] 

(Synthetic example 3) 

Polyoxyethylene (2.0)-2,2-bis(4-hydronalium KISHIFE niDpropane 64 weight section Isophthalic 
acid 1 6 weight section Terephthalic acid 1 6 weight section Maleic anhydride 0.6 weight section 
Dibutyltin oxide the raw material of 0.06 or more weight sections. It put into the 4 Thu mouth 
flask glass [ 2L ], and the thermometer, the stirring rod, and the nitrogen introducing pipe were 
attached, it decompressed one by one after a 24-hour reaction at 230 ** under the ordinary 
pressure nitrogen air current in the electric heat mantle heater, and the reaction was continued 
by lOmmHg. The reaction was pursued by the softening temperature according to ASTM-E 28- 
517. and when softening temperature amounted to 99 **, it ended the reaction. 
[0082]The obtained polymer (it expresses the resin C hereafter) is a colorless solid. 
The acid value 7, the glass transition temperature of 62 ** by a DSC measurement method, and 
softening temperature were 101 **. 

[0083] 

(Synthetic example 4) 
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Terephthalic acid 332 weight section Isophthalic acid . 332 weight sections Polyoxypropylene 
(2.2)-2,2-bis(4-hydronalium KISHIFE niDpropane 700 weight section Trimethylolpropane 80 
weight section Ethylene glycol 75 weight section The tetrabuthyl titanate 3 weight-section 
above-mentioned compound Stirrer, It puts into the 4 mouth flask which set the capacitor and 
the thermometer, and it was made to react by ordinary pressure at 240 ** under a nitrogen gas 
air current for 10 hours, removing the water generated by dehydration condensation. It 
decompressed one by one after that, and the reaction was continued by lOmmHg. The reaction 
was pursued by softening temperature, and when softening temperature amounted to 151 **, it 
ended the reaction. Tg according [ according to / in the softening temperature of the obtained 
polymer (it expresses the resin D hereafter) / 1 53 ** / acid value ] to 4 and a DSC 
measurement method was 65 **. 
[0084](Synthetic example 5) 

Isophthalic acid 116 weight-section terephthalic acid 166 weight-section trimellitic anhydride 38 
weight-section diethylene-glycol 26 weight-section neopentyl glycol 104 weight-section 
ethylene glycol 50 weight-section tetrabuthyl titanate the raw material of 2.5 or more weight 
sections. It put into the 4 Thu mouth flask glass [ 2L ], and the thermometer, the stirring rod, 
and the nitrogen introducing pipe were attached, it decompressed one by one after a 10-hour 
reaction at 240 ** under the ordinary pressure nitrogen air current in the electric heat mantle 
heater, and the reaction was continued by lOmmHg. The reaction was pursued by the softening 
temperature according to ASTM-E 28~517, and when softening temperature amounted to 148 
**, it ended the reaction. The obtained polymer (it expresses the resin E hereafter) is a colorless 
solid. 

The acid value 4, the glass transition temperature of 72 ** by a DSC measurement method, and 
softening temperature were 151 **. 

[0085]T1/2 temperature measured using Shimadzu flow tester CFT-500 which is a constant 
stress extrusion type small tube type rheometer defines the softening temperature of resin. The 

measuring condition in the flow tester was performed on with piston cross-section area 1cm , 
cylinder pressure 0.98MPa, die 1 mm in length, the diameter of a die hole of 1 mm, measurement 
start temperature 50degreeC. heating-rate C/min of 6 degrees, and a sample weight of 1.5 g 
conditions. 
[0086] 

<The example of manufacture of a processing pigment> (processing pigment 1) 
Organic color of resin A 650 weight section <formula 2> The raw material of 350 or more weight 
sections was kneaded with the two heating roll after mixing with the Henschel mixer. After- 
cooling coarse grinding was performed and the processing pigment 1 of 35% of pigment content 
was produced. 

[0087](Processing pigment 2) The processing pigment 2 was produced completely like the case 
where the processing pigment 1 is produced, except using the resin A in production of the 
processing pigment 1 as the resin B. 

[0088](Processing pigment 3) The processing pigment 3 was produced completely like the case 
where the processing pigment 1 is produced, except using the organic color of the formula 2 in 
production of the processing pigment 1 as the organic color of the formula 8. 
[0089](Processing pigment 4) The processing pigment 4 was produced completely like the case 
where the processing pigment 1 is produced, except using the resin A in production of the 
processing pigment 1 as the resin E. 

[0090](Processing pigment 1 for comparison) The processing pigment 1 for comparison was 
produced completely like the case where the processing pigment 1 is produced, except using the 
resin A in production of the processing pigment 1 as the resin C. 

[0091](Processing pigment 2 for comparison) The processing pigment 2 for comparison was 
produced completely like the case where the processing pigment 1 is produced, except using the 
resin A in production of the processing pigment 1 as the resin D. 

[0092](Processing pigment 3 for comparison) In the above-mentioned processing pigment 1, the 
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processing pigment 3 for comparison was similarly obtained instead of the organic color of the 
formula 2 except having used the C.I. pigment red 1 22. 

[0093](Processing pigment 4 for comparison) In the above-mentioned processing pigment 1 , the 
processing pigment 4 for comparison was similarly obtained instead of the organic color of the 
formula 2 except having used the C.I. pigment red 57:1. 

[0094](Processing pigment 5 for comparison) In the above-mentioned processing pigment 4, the 
processing pigment 5 for comparison was similarly obtained instead of the organic color of the 
formula 2 except having used the C.I. pigment red 122. 

[0095](Processing pigment 6 for comparison) In the above-mentioned processing pigment 4, the 
processing pigment 6 for comparison was similarly obtained instead of the organic color of the 
formula 2 except having used the C.I. pigment red 57:1. 

[0096](Working example 1) Resin A93 weight section, paints (Carmine 190 (made by Arimoto 
chemicals company)) 4 weight section of the formula 2, Charge controlling agent (compound [ of 
the above <charge controlling agent 4> ], LR-147 (made by Japan Carlit Co., Ltd.)) 1 weight 
section, The amount part of carnauba wax (refining carnauba wax No.1, acid value 5, product 
made from SERARIKA NODA) duplexs was mixed with the Henschel mixer, melt kneading was 
carried out with the biaxial kneading machine, it pulverized and classified with the after-cooling 
jet mill, and the toner with a mean particle diameter of 8.0 micrometers was produced. [0097] 
Next, the magenta toner of working example 1 was obtained to this toner 100 weight section by 
carrying out externally adding of silica "NAX50" made from Japanese Aerosil 1 weight section, 
and the "RY-200" 1 weight section. 

[0098]By similarly, carrying out melt kneading, grinding and classifying resin, an organic color (or 
processing pigment), a charge controlling agent, and WAX after cooling, with a biaxial kneading 
machine, by the presentation shown in Table 1. after fully mixing with a Henschel mixer, The 
toner of working example 2-8 and the comparative examples 1-5 was obtained by manufacturing 
a toner and also performing an externally adding process like working example 1. 
[0099] 
[Table 1] 
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[0100]The passage of the following [ cable address / in Table 1 ]. A part expresses a weight 
section. 

- P.R.I 22;C.I. pigment red 122 (Fastogen Super Magenta R "Dainippon Ink & Chemicals, Inc. 
make") 



JP,2003-215848,A [EXAMPLE] 



4/7 ^— V 



- P.R.57:1;C.I. pigment red 57:1 (Symuler Brilliant Carmin six B285 "Dainippon Ink & Chemicals, 
Inc. make") 

- PETB; — tetrabehenic acid ester carnauba wax [ of pentaerythritol ]; — refining carnauba wax 
No.1 (the acid value 5. product made from SERARIKA NODA) 

- PPWAX; screw call 660P (polypropylene wax "Mitsuhiro transformation make") 

- E-84; BONTORON E-84 (metal complex compound of salicylic acid "Orient chemicals 
company make") 

[0101](Evaluation of the toner of Table 1) An exclusive toner is extracted from the cartridge of 
the printer (the "IPUSHIO color 2000" by Ricoh Co., Ltd.) of commercial one ingredient of 
nonmagnetic development system. The washed cartridge was filled up with the toner of working 
example and the comparative example which were shown in Table 1, and continuous printing of 
10000 sheets was performed with 5% of image concentration. In order to evaluate the stability of 
the printing image to change of an environmental condition, the continuous printing examination 
was carried out under 25 **, 50%, 32 **, and 85% of two environment. 

[0102](1) The image concentration and the greasing of image concentration, a greasing, and 
electrification quantity printed matter were measured by Macbeth densimeter RD-918. The 
greasing deducted and asked for the blank paper concentration before a print from the white 
part concentration after printing. ** and the time or more of 0.03 were made [ the time of the 
difference being less than 0.01 ] into x for O and the time of 0.01 to less than 0.03. The 
electrification quantity of the printing toner was measured using suction type small electrification 
quantity measuring device Mode210HS (made in Thorek). 

[0103]A toner falls from the developing sleeve with which the cartridge was equipped after 
10000 toner omission and toner scattering printing, or (2) (Toner omission), The state where **, 
a lot of toner omissions, or toner scattering was accepted in the state where O, a little toner 
omissions, or toner scattering is accepted in the state where scatter around a developer and the 
inside of a machine (toner scattering) is not soiled was judged to be x. 

[0104](3) Using the OHP transparency above-mentioned printer, the undecidedness arrival 
picture was formed on the OHP sheet, and the undecidedness arrival picture was established at 
140 ** with the fixing unit used by the above-mentioned fixing / offset examination. 
[0105]The OHP sheet created by the above procedure was projected on the white screen with 
the over head projector, and color definition was evaluated. Evaluation was performed visually, it 
was clear, and when it was the blackish projection image which has ** and muddiness in O and 
the case where transparency is a little missing and there is some muddiness if it is a transparent 
good projection picture, it was considered as x. 

[0106]A result [ in / for the result in 25 ** and 50% / to Table 2 / 32 ** and 85% ] is shown in 
Table 3. 
[0107] 
[Table 2] 
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[0108] 
[Table 3] 
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o 




o/o 


1. 36/1. 31 


o/o 


-1 2.3 


o 


^^/Itii 17 'J ^ 




1 35/1 31 


o/o 


-1 2.0 


o 




oyo 


1. 33/1. 28 


o/o 


-1 2.5 


o 






1. 38/1. 44. 


o/o 


-a.d 


o 




o/o 


1. 33/1- 30 


o/o 


-11-6 


o 


mmmB 


o/o 


1. 37/1. 33 


o/o 


-12.2 


o 




A/x 


1. 28/1. 22 


O/x 


-7.7 


X 




oy^ 


1. 32/1. 10 


A/x 


-5.1 


A 




O/A 


1. 35/1. 25 


O/A 


-12.2 


O 






1 28/1 16 


o/x 


-6 t 


o 


it^5 




1. 27/1 16 


o/x 


-B.l 


o 



[0109](4) The non-fixed image sample of A-4 paper size is produced with the test machine 
which converted the printer of one ingredient of nonmagnetic development system of 
fixing/offset test marketing by heat roll fixing, Fixing starting temperature and the existence of 
the offset phenomenon were checked in the following test condition using the heat roll fixing unit 
of the following specification. 

T : HTV->Un— > 

% : 5 0 mm 
: 3 7 0 mm 
_bn— : 7kg 
_L/'TP^>'l^^!y >^i|B : 4 mm 
m^r^mM : lOOmm/sec 

In order to measure fixing starting temperature, it asked for the image concentration residual 
ratio calculated by the following formula. 

[01 10]Image concentration residual ratio = after [ a fastness test ] image concentration / said 
left examination previous image concentration * image concentration was measured in Macbeth 
image concentration meter RD-918. 

* The image concentration after a fastness test is the image concentration after grinding a fixed 
image using a Gakushin-type fastness-to-rubbing testing machine (load: 200 g, grinding 
operation:5 stroke). 

It was considered as the level which is satisfactory practically by not less than 80% of the image 
concentration residual ratio, and the minimum temperature was made into fixing starting 
temperature. 

[01 1 UOffset starting temperature observed the fixed image sample, and made it the temperature 
an offset phenomenon is visually accepted to be. The result was shown in Table 4. 
[0112] 
[Table 4] 
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130-210 




130-210 


^mms 


125-210 




130-210 


mmm^ 


140-210 




130-210 


mmmv 


125-210 


mmms 


130-210 




130-210 




130-210 




140-210 




130-210 




130-210 



[01 13](Working example 9) Resin E85 weight section and the processing pigment 4 as 12 weight 
sections and a charge controlling agent TP-41 5(product made from Hodogaya chemicals)1 
weight section of quarternary-ammonium-salt structure, The amount part of carnauba wax 
(refining carnauba wax No.1, acid value 5, product made from SERARIKA NODA) duplexs was 
mixed with the Henschel mixer, melt kneading was carried out with the biaxial kneading machine, 
it pulverized and classified with the after-cooling jet mill, and the toner with a mean particle 
diameter of 8.0 micrometers was produced. 

[01 14]Next, the positive triboelectric charging magenta toner of working example 9 was obtained 
to this toner 100 weight section by carrying out externally adding of the silica "TG820F" made 
from Cabot Specialty Chemicals inki weight section. Subsequently, this toner 5 weight section 
and ferrite carrier 95 weight section with a mean particle diameter of 80 micrometers which 
covered silicone resin were mixed with the ball mill, and it was considered as the two component 
developer. 

[01 15]By similarly, carrying out melt kneading, grinding and classifying resin, an organic color (or 
processing pigment), a charge controlling agent, and WAX after cooling, with a biaxial kneading 
machine, by the presentation shown in Table 5, after fully mixing with a Henschel mixer, The 
toner of the comparative examples 6-8 was obtained by manufacturing a toner and also 
performing an externally adding process like working example 9. 
[0116] 
[Table 5] 





mm 




WAX 






9 


mmB 

8 5g|i 


1 2 SB 




TP-4 1 5 


8.0 


6 


8 5S5 


1 2 SB 




TP-4 1 5 

isn 


7.8 




mmB 

& 5SS 


1 2 SB 


2 ^ 


TP-4 1 5 


7.9 


8 


mmB 

8 5SB 


1 2SB 


2«R 


TP-4 1 5 


7.9 



[01 1 7](Evaluation of the toner of Table 5) 

[01 18](1) Using a commercial laser beam printer (selenium photo conductor loading) by the two 
component developer of the printing torture test table 5 under 25 **. 50% and 32 **. and 85% of 
conditions, Performed printing of 50000 sheets, and the concentration and greasing 
concentration of the picture part before and behind a continuous print were measured, and the 
electrification quantity of the developer was measured. Image concentration and a greasing were 
measured by Macbeth densimeter RD-918. The greasing deducted and asked for the blank paper 
concentration before a print from the white part concentration after printing. ** and the time or 
more of 0.03 were made [ the time of the difference being less than 0.01 ] into x for O and the 
time of 0.01 to less than 0.03. 
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[0119]Visual observation of the scattering situation of the toner inside the development counter 
after 50000-sheet printing was carried out. Although O and scattering could hardly be seen in 
the state where scattering is not observed at all, when the inside of a device was wiped with the 
waste cloth, the state where x and severe scattering inside the plane could check the state 
where ** and scattering inside the plane can check visually the state where toner soiling is 
observed was made into xx. 

[01 20]About electrification quantity, the toner was extracted from the inside of a developer and 
it measured with blowing off electrification quantity measuring apparatus (made by Toshiba 
Chemical). 

[0121]A result [ in / for the result in 25 ** and 50% / to Table 6 / 32 ** and 85% ] is shown in 
Table 7. 
[0122] 
[Table 6] 









(jUC/g) 




mmmQ 


1. 33X1. 36 


o/o 


18.5 


o 




1. 32/1. 38 


o/o 


16.8 


o 


tmm 7 


1. 36/1. 47 


O/A 


20.5 


X 




1. 35/1. 46 


O/A 


16.5 


X 



[01 23] 
[Table 7] 







tOSl/SOOOOJfe 


(/iC/g) 






1. 38/1. 40 


o/o 


17.8 


o 




1. 35/1. 43 


O/A 


14.S 


A 




1. 38/1. 49 


o/?< 


19.G 


X 




1. 37/1. 47 


O/x 


15.8 


X 



[0124](2) The non-fixed image sample was produced using the method of fixing/offset test 
above by heat roll fixing, and fixing starting temperature and offset starting temperature were 
investigated using the same heat roll fixing unit as the first half. A test result is shown in Table 
8. 

[01 25] 
[Table 8] 









140-220 




150-220 




140-220 




140-220 


[0126] 



[Translation done.] 



(19) g2|£!S!i$ffFjf (jp) (12) i& ^ It <2t ^ (A) (nmmmm&mm^ 

#1^2003 -215848 
(P2003 - 215848 A) 

(.43yj!t}S6 a ^m5¥ 7 mso a (2003. 7. 30) 



Fi 

C 0 3 G 9/06 365 2H00ii 

3 6 1 
3 3 1 
344 
3 8 1 

Md^«oafc5 OL (^16 M) 





**IH20O5;- 16875(P2002- 16875) 


(7i)miiaA 


ooooo:^ 










(22) d 1MB 


spf£144p 1 ^25 a (2002. 1. 5i5) 




S[]e3K«1SK«T 3 T S35#58-^ 
















V5;fc*Tp:^|tiBB»r 1 -1662 - 9 
















S5sm»u** 1 -n-mv^m 1 -709 






(74)^3! A 


100088764 














F^'— A(##) 2H005 AAOl AA05 AA^?1 AB04 CA08 








CA14 CA21 DAOl 



(54) 2feWE-©«JS;5f,^ 



(57) imm 

'SrS^tt^St, iit:t:7-ir>y ^'l4^^^>®^^^*fe;^?5- 
vj.i.^^^wmit^'mh (B) 2m&.±.<7^mmmT)va 

Ji§^#*L. ffliE«fem*^\ C. I . Pigment 

Red 150. 31. 147. 1 76. 187. 1 8 
8. 2 6 9co4':^^A,)MiR§tL^iaX{i^tLtJLiic=0^« 



(51) Intel.' mmn 

G 0 3 G 9/09 

9/08 3 6 5 

9/087 

9/097 



no-(R''o), 




(OR^)n-OH 



!(2) 003-215848 (P2003-215848A) 
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CH3 
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H3C 



(5^1 ) 
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Ut2] 




(^4) 



-N — i 
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M3C0 



pCHs 



f>N-N 




OCHa 




H3C0 



OCH3 HO 




[If 3 ] fflfieiSiS^J^&^KSfliteSxx 7^;Ht^ 
[0001] 



!(3) 003-215848 (P2003-215848A) 



[0002] 

yy~^<.zJif^^^fz:f>'7~v^~%,mi^fix 

\i.ty:^^-cr)^mm. r^jy9-tWM?t^tcz\^^. 
[0 0 0 3] :i(Di.o^£A=y~V-r~\,zmS.^ixhmt 

h . ^miwm'^->fz'm(^)-^mtx\,zii\^xm.fi.fzmm^ 

[0 0 04] ti!*J;'9. icoJ: ^^;^^7-^■:^-|.^KL 

i^y ^'>'5^(7)^^EfT'3fe-l.c. i. pigment re 

D 12 2, hh\mv~^mmXhtC . I . PIG 
MENT RED 5 7 : 1 t LTffll^^J^tl-r § 

tz. wmi. ^mti^m^xh^. y)^~?kco^wm^z 

otz>^i,z\ih-r~^cn'^^m.^^< L^:tm«"=5c-^-r. 

[ 0 0 0 5 ] i/^, g^^tcfcv^TJi, m^Mmnxh 

•I. c at^ffijs ^m-ox^-^htz^. m.m.'&i^h , h 

ft-l>. t.fz. C. I. PIGMENT RED 57: 

ht£hWMifh^ . miAhLX\±. C. I. PIGME 
NT RED 1 2 2t:Jt^T^^-:)TV^5t, 

[0 0 0 6] <ntOJ:5^rW«*»^>. h-?-- ^Mftcioi^T 

X . ^mmmzmtL. § ^> ^zn^m^ h i—izmm Ltz 
[ooo7]s^>tc. hi-~n^^^m^i>yj^kLx 



h-bK ^<r,mzi5nhB.mx^m^mm^y-^'yh>[t 
htiy-hi—{z-^ibt:>ix^mm^j:'>m.xh^. mi&cr> 
h^^v^iiy'^} y^ -t,zii\-^x\i. ^mm 

w^mhx^m^mht£-^x%x\-^h. Ltzifi-^x.m 

[0008] 

tzm^-nim^m^^L. ms.. m.mm<mmmmL 

Xh. ^^Lfz^mmi^^L. ^(^mmtLX. feB 

mmzmti. § (:>izM^m^h-r-izmmLfzm^hm 
uzhh. 

[00 09 ] tfz. :^WMc^mc^)mmim^m. 

^Mmmm'mMc^:>ii 0 ti:i&:^^-)V^-^m^mziiV^X 

I., 

[0010] t.rz. ^mmmcoumt. ±.uw&im 
m^^^^h^tt^zhh. 

[0011] 

mi:mm-^<~<¥mm'^imi3.tzm^. i^^im^^m- 
hhz^-^fz. m^-. ^wm.i. }<'-iyy~mm^x-am 

m^)^^yy-mmtK (a) 2\w}±<7)^^mm. m 

oatm-g. i«i;JLhc^^t^s^^b-&!^i: (b) 2»xh 

CH3 



no -(H^O)„ 




c 

CH3 




(or\-oh 



(5^1 ) 

Ri &t^'R2 H-XiiM^r-^-rx^uy^ 

0 — 7C0fil:^^^L, :^)^Om+niiO — 7<7)fiiS:SrS^ 

l^<] )z\.XKm,^^xm^f\.^r^'}:^^^)VWm:^ 
tuia*feM*^se2. 5^3. 5\;4, 5!;5, 5»;6. ^ 

7, 5(:8. 
[^bi 0] 
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-NH2 



OCH3 HO 
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=/ H 




N02 




(3^5) 

[-fl:i4] 



(5S:3) 
Utl 2] 
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OCH3 HO )— N— ( >— OCH3 



fVN=N 




(5^6) 
litl 5] 



CI 

[^bi 6] 



H3CO Q 

N=o no 

CI / \— N=N- 




C2H5O 



H3C0 




OCH3 Hi 




[ 0 0 1 2 ] tfc. 3|s%BJ{4. BUlB5?2 . 5<:3 . 5^4 . 



5^5. 1^:6. j(:7, sS:8co4'*^<^MK$tL.g. laxJi^ 

[0013] 

[0014] ^wn'cm^^i:>fL^^^'):!^XT-)mmi:m 

®-rS:^i6<7). 2filifl.:Jl±c7)^Jg^Ka?>'/X{iig*E7j<!f|| 

^tsss-ft-^ii (A) i:L-c(i. mt\tm7\i.ys)vm.. 
'rvy9)vm. 4vy9>vm.. ^^fivyi^ji'M. 

^ym. ^nym. i^hy-riym. ^^-^ 

t Kn*E7j<:7^';l'it. ■fhyt.Vumyi<y9f\^M. 

)vm. T^yAym. ■^f'^yyw»o-)i;ij)Vif-.ymx\t 

->< 'J V MS. to7ich U ■/ hK. b°a;^ 0 -y hM, * 
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[ 0 0 1 5 ] ifc. 2mi:j.±.<DmmmTf]^a~;i' ( b ) 

>-i^"^-;t'#<^>':t-;l^J&^. y;l^b"h-;l^. 1, 

2, 3. e-^^'^y'rhy:^'-)V, 1, A-VlV^-^ 
y^j^y^ji\}X'}\ — 1, 2, 4-y^'>'hU4- 

1,2, s-'O^S'yhijjr-;!^. ^''ij-feijy. 
2-;^^;PTnys°>'M;3j-— 2 1 , 2, 
4-y^yhU^-;t/. bU^^n-yi^x^^y, hU^ 
^a— 1,3, 5 - M;;^f-c?— /Ky-tr' 

[0016] ±tz. l^T^i,z2mi:XL<Di^Ui^'J)Vm 

**-ri>^k^!f^i.±fe (A) ^:^)v^symY.-^^>nbK^ 

x/l^. h 'J ^ f-n— ^Ix^^nv \°>- h U y U >• i^-'t x— 
h ij ^ ^o— ;i.X:5? >- h y U >;';t-x— i^;!^. 

[0017] t.fz. ^wnTimm^zfm^^x.ts:^'^ 

{i3«Iil±c0^flT;l/n-;L't LTii:. Mi.(f;^T^3- 

X y X y -/t- s Mxrft^ ymm . y 1^ y -;t^ y^ny-yi^ 
Mx4^°dr MMflg. y X y-zi-y v y iix.t°=3r ^-ttf 
m. mmfi:>iv^. tztzv. ±tas^ 1 b'x 
yxy-/kA#ts^*^S'f[:^<4^<. m-iih^^ 
m=J:^-fVkLXli. M-i{fb"xyxy-;PA, 4-°'J^ 
^>-X^P-y-(2. 2) -2, 2-b'>^(4-bFa 
^i^yji—fl-) y°^>'^°>', .-KU:^^i^x^uy- (2. 
0)-2, 2-b'y> (4-b Fn^i^yxx;l^) 

jK'J^t^i^Tnbi^y- (2.0) -2, 2-fy 
(4-b Ha^i^yx— ;t/) Tn^N^y. ytiU^^i^TTn 
b°I/y-(2. 2 ) -^^Ujj-^i'Xf-l/y- ( 2. 0) 
-2, 2 -by ( 4-b Kn^Sx7x~;lx) 7°nyN°>\ 
<-^°U^^>'y°nb^y- (6) - 2, 2-b'X (4-b 
Kn^ix7xx;ix) y■a^^°y. 4^'J:t^i^7°ob°ixy- 
(2. 2) -2. 2-b'y (4-bb'n^i^yx^;W) 



y'nj^y^ ;KU:t=^>'Tab°lx>'- (2. 4) - 2, 2 
-b'X (4-bFndrvyx-;P) y''ny>°y. 
i^Tcrbl^y- ( 3. 3) -2, 2-bX(4-bFn 

^ 7 X ^^^^i- ) Tn/ ^° yRt/ztL h (^mmwm^mf h 
[0018] :$^^mTit2miiLL(r>mmmT)i^a~)v^ 

A>tL^, tfz. ^m^-m.^mmhi~~bLxm^^fz 

[0019] Stc. ^UxX7";P±g[3&iiK«^t-r-S >r 

?3sjpt-.^ ^tit-mmizm^-^hfi^^mx-s^^ti\ *^ 
0 , fiis-c-os^itigat/w^ 7 -b -y b tt*^ § h tcK^ 

[00 20] tfzt^-oX. ±lE^#]Ki^'^-7U±*%BJ 

[00 2 1 ] t/::, *%0J!-CfflV>S;^fA';liylg)T5:^^t L 
Xli. ^yfi^y-JAfV:)r^ym. A-i//t.fz\t^(^:>i&m 
rjU^JUx.Xr-f]^tLX. i^'y^/P-^-yyp-h. i>"x 

i^i±x-h^. 

[00 22] i-y^uymmm^^ts^y^-itrnmco 
•th. m^zT)va-)vmthLxmM<r>mmmT)va- 

)Vi:3E.mzmv^fzmzi5\^X\i, tlll^0Tsc7)ffiTSrWJ 
X. s ^ h ti^x-% . 2 iffil,u±cofliffliSr;'P3-;t/^Mv 
>! i: j; s hi-y ^\yy'Ji}jv^^ymi,zXh 

[00 23] 3[s%Betci5ttS*fUxyT-;pffiIi{i, M;t 
{f M^coff itTT-±tB«ISm^^ ( A ) ( B ) ^fflv 

t^tcRB^^ix^g. i>cOTi±^V^*i, am 1 5 0 — 3 0 O^C 

x2---2A^mxhh. 

[ 0 0 2 4 ] ^to j; a ^jK' JJiXx/l-WMO-a-^Ji:. M 
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li. xb^y^/P^^^— ^^0-rt&#Kr;^r^drv' 
W<:0|gMtM LT 0 . 0 1 — 1 mR%commb-th coti^ 
[0025] *l&HBtcfflVi;i>nS*°'JxXT-;Ptligm'' 

7 xteff ^aft ( T g ) {i 5 0 "cai-co h (omft. l v 
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^ . T g 5 0 "CiJiTT'td: h . MWi. ht^-^ 

>y ^ ^ ^'-ii^ ( mm ) ^ 4 1 \ 

[0026] tfz. *M9Bt3ffifflSn§;Kyxx7^;Hi 
JitOK-fbj^^i: LT{S. 9 0°Ciyji. 4'-?-4>, 9 0°C— 1 

"C— 1 6 0'COiEllI-C2)'S« K^Liifiig 0'C*}1|cO**^ 

tcb5 7VW'^:i9^-f-<. 1 8 0°C^a;cl.^t{4S 

[0 0 2 7] ^^iz. y)]^Ay-hi'~tLX. Wic. 
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c F T - 5 0 0 ^rm^^xm^^ti^ T 1 /2~umx'^m 
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^6° C/m i n , ISSMS 1 . 5 gcO^frt-ffof^. 
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^mn^mmc. I. Pigment Red 5 

7 : 1 "^^i-i^ y YymmXht C . I . P i gm e n 

t Red i22m^zimhxm^j:m^ti.mm 
b-ffix'^h. tfz. mmmiLfzWAz^mr^^mm^ 



mmzimifz-smmmm<^m\^n 

Red 1 



•5 .rt So 
[00 3 1 ] ^ris, ±ie*t 

St2(7)*eilt4 ; C. I. Pigment 

5 0 

^3<D-^WmfA ; C . I. Pigment Red 3 
1 

^A<n^mmm;C. I. pigment Red 1 
4 7 

jliSOW^MW ; C. I. Pigment Red 1 

7 6 

S^ieoWtiMP ; C. I. Pigment Red 1 

8 7 

S*;7c7)W^fflW ; C. I. Pigment Red 1 
88 

^Scrf^mMf-\ ; C. I. Pigment Red 2 

6 9 

^%mzii V>X\t. lim^X t it 2 S.V/Xttxt 8 T- 
2X'mfth^Mmmth:ibti^i:^n±L\^, 

[00 3 2] *f|HJtCi3tt§jt2 , 1^3, 5^4. ^5. 

1^6. 5^7. ^Hxm^rih^mwm<nm.mmi. 
yy~mm i o osasus^ 01-5 oaMsccosgia** 

ffSL<, 2-3 0SSSI5<7)ffiH*U'9»aL<, 2~ 

[00 33] ^%mxu±M(D^mmf-\f<zt[[tx , 
?kcrm-^mb Lx\iy^'oiyT~y^(nc. i . p i g 

ment Blue 1 5-3 . ^ y^yxxiy^<r) 
C . I . P i gme n t Blue 6 0^*v, #^C0 
*-felPJi: L-rti^-:^^ U Fy^«C. I. Pigmen 
t Red 122. TV'^tOC . I . Pigment 
Red 22. C. I. Pigment Red 2 
3. C. I. Pigment Red31.C. I.P 
igment Red48: 1. C. I. Pigmen 
t Red 48:3. C. I. Pigment Re 

d 5 7: im*^n^<^m^mb tTJirv^oc . 

I. Pigment Yellowl2.C. I. Pi 
gment Yellow 13. C. I. Pigme 
ntYellow 14. C. I. Pigment Y 
ellow 17. C. I. Pigment Yell 
ow 97. C. I. Pigment Yellow 
1 5 5. ^yXW Sryny^cOC. I. Plgmen 
t Yel lo w 151. C. I. Pigment Y 
ellow 154. C. I.Pigment Yel 
low 18 0. Wt^ht. 

[0034] mLmnzwm^i^wM<^nm'kmrj:t>^£ 
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V mmx'^ 2 -St 8 cD^mmm t mm-t ^zt ^-t § 

^i^t>^h ^ i: i D W^fe^cT) hi—h-th^Lti.'C- 
§ h „ C. I. Pigment Red 12 

2.C. I. Pigment Red 23. C. I. 
Pigment R e d 3 1 m(^^^<^^^^Wmh 

[0035] ^2'-^8(7)mntm<^mmt:mm-thm 

^2-^-^8 cnmmc^mmmimm^i^co^^miz 

[0036] ±fz. ^mncD h-t-Ut^tltT-ii^cO 

[0037] mmmmm:^7.^Mt-^m-m/yi\mm 

[0 0 38] <!:^X^j«'7-y^'X{4^ft^UxXx/l^etlli 

*^'^¥T-a5-l.» sgtc. .rn<i><^'7>y^'X{j;^ii 

[0039] J^/P-^i^AV-y ^'X t LTJiffiStCi Djt 
-y^xammh tTii3OT^/i!fit L< . J; U< 



0 ^^i^^^^'^v 'y X J: nrnzmm^h-^i o ^ u xxx 

;l'MM4'T-<7)-5i-t5C'l4^^"f^i]±-r § , ^ > :^ > S^xx r-zl-^ 
-y ^'XTiiKfti; tT#t'3 0j;JlTT*-g>.l tZ/SS L 
^-^xv^y^xiiTRiti^^n'^^MMLfctto 
^fcD. iSWfil 3mTT'S)-l.ii:>&*l?*tV\ ^>f;?? 

bi,zi.y)nh^bifiX'%h. ^coj;a=5r^StJ;0!»W 
~mv-,^xb'LXWLX\^h. 1f9St-J;0KW{il 0 
[0040] ±ia'7 'y ^X«±*3fi-CfflV»T t *I<^-^io-1± 

xm\-^xh^<. fMy^~mm\z.n\^x^. 3-40 

fiSSE, *F*t<{±l-3 0SMgP^^r$-^.S>>Ii:tj; 

{41~2 0M:^T-$>§« 0. 3a»gPJ; '^iJ'^^V^tW 
^7-fe>y M4>tiS«>2ri5fL. 4 OSigpj; O^v^t 

t^Mltltt35)^'S<^rD. ttz. Z.ftstj^mm-^^l,z}3\^Xi^ 

hi—co^mmtizmmm^-^tf::K). ^mm 
-fti^miSiif^izi6\' -^x^mmu -MzKm s ixtimm 
mmmmzimLtz Ki-t^^t i,z^^6 
[004 1 ] ^mmxu^m^zmt^mmmm^m^'^^ 

^bti^X'^ h . mtliiE^msmMb LX-^^ui^y^ 

mm. hvy X. -/I ;^^ymmm. 4mry^-'yi. 

4m.Ty^=~^2.mRVXXiiT ^ ym^-^^-t^ 
mmmK nmrnmrnrnt lx h u^^/i^x^^^^ 

^u^fv-mco^mmm. ^yi^;m<r)^m^u. m 

y-^niyT—y, ^^)\yy, ^-^i^yb'y, TV^M 

[ 0 0 4 2 ] i^-9mzii\^xM. ^(^mmmm 

ybnyE-84 J , ffi±^^t;;^«:» ttn i o 

5 J . ^^OTyh^m rN4PVP-2481j^ 

tiK tfz. m^(7)iE^m^\\mib Lxit4mTy=e-^ 

J^Mm^cOTP - 302. TP-415. TP-61 
0 ; m±'^t'm:} . 7nyhrtyp-5l ; (^Ux 

yh-fk^M) . 3e-^^-i;^psY (^^uryhi/' 

^y^">•) ^;{,i-|ffigt-flViA>^xS. 4MT>'t~'> 

mmmmbLxii. rFCA-201-psj (m-Mit 
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[0043] tf T-t . *^0J(CfcV^Tl*tC*fMtCffl».^-g. 



<^9> 
[0044] 




(Zr)m(0)n(OH)s 



2 . R3 ims.i,zmiLLXT)u^)um. T)i'^->v-m. 
T)va^>'m. m.tm^^txh^\^TU~)mxitr 

-hxjvm. x/P^^/Pa. i^rySSr^L, R4{i7K 

mXliT)V^>vm^^L. ttt0^rV>Ll*^^l 

m{±l;6^^>2 Oc^Kl:, n{±0 ^rV^ L 1 2 OcO 
mm. k{S0^rv>Lly{)^^4<7)SS!c, p{i0^v>tl*^ 

20cDmm.. s{i:0X<±l^V^L2 OtO^T-^i), ) 
[0045] <^ 1 0 > 
[0046] 
[^Cl 8] 

G 



? 



Rk c-q ...q .R3 
o 



© 

X 



L. M(iB. AK Fe. Ti. Co. Crt^^Ml^tl 

[0047] <^9 > cryit^m<^)Mim^j:mt LXl±. 

[0048] <^«©JfflWJ 1 > 
[0049] 
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Zr404(OH)3 



[0 0 5 2] <^mmm^\s> 

[00 53] 
lit2 1 ] 




[0 0 5 7] <^mmm^\5 

[00 58] 



[00 59] ±sico^mmmmiismTm\-^x i^m.^-^ 

[0060] :^WMc^hi-~i^%i>fzlibcr,mM-Jfmii. 



[00 54] ttz. <it 1 0 >coit-^mcrmm^'^j:mb 
[00 5 5] <^mmm\4> 

[0056] 
[^t2 2] 



0 



o- o-c 



o 




> 



Q 



\ / 
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[006 1 ] ^cr>X 0 tc, «feSiJ?r]t«JSr^-i6ys--< y 

So y=y y ^-yymi. IB^^o-^tK^-x Yt^U yy 

[0062] :i<7y»imm\mm.<r)^m>)i^zmi^hru yy 
-mm. m/m^mm\-^ii. ^uyv-mmi o os 
m.mi,zn Lxm^mm.ti^ i o s^s- 1 o osMSPtS) 

[0063] ^wmzmvuf. }Lt^<r)mmtmm\t 

y-. x\i2mmL\iiLmm<^mm.^mzii ^Wi^-r 

^commsMco^mmi^zm&^ti^ h ^oxii^v^*^'. 

il^S 0 — 1 SO^CTl 0^^— 2B#raT-S)l)„ 

[0064] tfz. 'X^mizmtx. wm^j:mi>ztit,fh 

0 . mmizim-th'^m.. ^wmmzm&^fih 

X'\i^j:\^t)K u—VrVy^X. JVl'^y4^—mzX 
y)3m.m.piy ^J^XVXf<nmM.\:ZmB^'t^(r)t^—W^ 

mx%h. 

[0 0 6 5]j^v>T\ f-^^^)]^. ^')y°Vuym<^m 

5;^. m^^i^a^-yhi/i'm<^:^T-^m^x'wm 

?^L-. skti^mmmi^zx ^^m-t^ t^^oi^mtimf^ 

m^^. w^mz^xtxoizmiR. ^swffiv^, 

[0066] :^mMX'it. N-:*-- -S^W* 
'\iiA^^j:t'}-i—<r)m.mimcot:i^l,zm^comMm 

mmbf^^) im'^-^^zb:i)^x'^^. ^mnx-m^^^z 
tcoT^h^mmtLxi^. mm-M^mm. K-fb^ 

yy. mitrjui. mit^'j^j^. mitm^. mitm. 

y:^A )V. iy^yfj vTU y ';^'m^£)£o:>m^\kmm\X' 
X. Ti^u^u^y. ^yYi^'ri-s.y. ;<y^y. -t-^ 

[0067] Zti^^<r)^X-i,^mC07t°V :^/l'^'y i^n^ 

^y'^^^^:^ uy>'y^f'y->^y^ yii -y y° u yy' 



^znmiizm^^^^bti^X't^. ^coXo^£i>(7yhLX. 
mtii. U<r)i.d-^m^^X'i&m^fiX\^hi,<r>ifih 

[ 0 0 6 8 ] AERO S I L R972. R974. R 
202, R805, RS12. RX200, RY20 
0. R809, RX50, RA200HS, RA20 

OH cB^roioi^v^ (1*) ] 

WACKER HDK H2000.H1018, 

H2050EP. HDKH3050EP, HVK215 

Nipsi 1 SS-10. SS-15, SS-2 
0, SS-50, SS-60. SS-100, SS-5 
OB, SS-50F, SS-IOF. SS-40, SS 
-70, SS-72F. CB^i^ 'J:^:?I« (tt) ] 
CABOSIL TCt820F.TS-530.TS 
-7 2 0 C^^d^'y h ■ X'^.l^^lVf ■ "r^ijiVX 

■ AyiP'} 

[0069] Wm\<nW^m±. b^-^EScO 1/3 
OTT-* h^b fmt L < . m^zM'mzlt 1 / 1 0 lilT 

[00 70] mzim\t-^^mmmhi—i,zi3\^x 
{±, ■m.^'i^±<7)i>(7)bmi'm-^coi,<^bimm-tt^b 

[00 7 1 ] wm\(^mmt!\mv^v^- 1 o om 
mzn\^x. 0. 0 5~5fi»%. *f^t<{io. i~ 

3Sfi%T-$>S« 

[00 72 ] itfiBi^y ^■^-g^^c^'h3ss-l±s:& 

[00 73] ^'9momvM{m,\mi]y-v^~\t. 
fl:^¥*ffitc i i>fi*«tSf^i^5i^ffl bhx. -miW^ 

[00741 ^^1; r<r>'nT-m%mm(r>z.^%mmy^ 

'^mzmi. nmz\^^\ytdiiMvWmfi^nt£y :cyA 

h. t.fz\i^yA-~yAViJ^Wm.\zmv^C:>i\.h, rJT^iJtT) 

j&mimm. ^-mm. mzm^^x.ts:<^m:-^h . 
^Mmki-m.mz\i 10-5 Q^fjLmX'hhtK m% 
m:smm:m\thfzmz\t3 o-s o/xmj&isfs u 
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[0 0 7 5] tfz. :itiibcoarmimmt^^-'r^ 

It. Ti^VJ^X^fU. 7t^U^\y^y. *fU;^-;i^"^— 

r-^sysfiii. ^yr^JiM. rsmiig. x;K^e^sf 

m. r^y;P;l-"y^-;Hf|g^*WC-&i., 

y ^ntfli^^^>a{m-& i mia.^c^mmTmm^tifzmm 
[0076] :$^wMcofmi^immmA y-hi—iw 

mmc^wm^-m.^imum t it. hi^-mmx y - 
bi,zx Ki^mwmL. ix\-^Tm^mmm^zmf&$tLfz 
[0077] .ro*i-^, m.n<r>mm^^x-hfi\imzm 

mLUT)V^—'^J^. x'ryux. ^U^y=s\u. 

i^u^-yzfj^m<^mmx^j-y. tjus.-^j^. x^ 

y]yx. iyj:.y!i-s.y. hh\-^\t^fih\,z^v-'?y 
, >- y 3 - >- rj-i. ^ ifi y ^^5^i:fc;i»^g$lJap«^>6^ 

[ 0 0 7 8 ] i/^, ^»ffi-fi!c^^¥B«ffl b^-^ LTffl 

a^^^t--!. J^^a6 htzmmmm.<^Mmi. mmx y 

7t<u:^^y:^i-uy- (2. 

^yy^ji-m 

^x^y^jvm. 

^-'y^^i^^^i^b' 

m±c^Mfl^ ^ 7 2 L ^0 H □ 7 7 X rj A^i^affi 
ft-, J«JW&t^"^«»A«^Kyff(t. «*l•7>'b;^b 
^jEa*ma!Tt::T 2 3 0°C-C2 4B#Pb1K 
JES. Jiii?:«Et. 1 OmmHg-CKJEESrM^ftJt, K 



j^t.fz\ty^}^—y^iM(nw^x^)—-rhx'ryvx 
'm.<nmwm\mm<nm.7i-^io'^ . trzuxT^yuxmco 
imx y - 7" h p y 3'A 4 /s {± >- y n - y zi'i^mco 

[0079] 

[Mfi^J] b:J,T. ^iit^My^iblxf^J^fflV^-C. :*:%Bj^ 



'T\yy^)Vm 
xb^y^/b^^"^— b 



8 7MgP 

2 4 9a*SB 
2 eSMM 

1 0 4SMgB 
5 OMSP 

2. 5SMgP 



lil±^OMW i:^^yxm2LcrmynyyXa A^iiaS 
It, jtJ^#S.C/M«»A«&Ky#tt, Sl^vyb/l-b 

-:S'-tf-r\ sffisig^sSTfcT 2 4 o°ct' 1 ommK 

ifcf*, WmJ^MEL, 1 OmrnHg-CJ^JtESrSEfiU:^^. S 
JEiiASTM • E2S-5 1 7 izmt 6Wi^t}^AZ J: Kl j^l 

m-L. mt}^tin oi-azmLf-mKmtr^TLf^. # 
mm7. Dsciijjgstrj;s^5xte^?aK7o 

Wi^tAli 1 0 2°CT'S)'?/^^« 
[0 080] (-^^^2) 

•r^7^;bK 3 15SMg|l 

5/x^U>-^"yri-;b 2 1SigB 

i^J?^^^-^^yi/^^y— ;k i 4 4m>M 

xf-b-y^/ya-zl- 5 0M*gP 

7^b^7'f-;b-f-^':f-b 2. 5 MM 

K6 0r. im;;S*^"9 7°C-C-^-^;^c. 
[0081] 



0)-2. 2-bX (4-b Fndf~^7x 
6 4fifigP 
1 6M:SI5 
1 6 MSP 
0. 6fiMgp 
0. 0 6Mg|5 
iE^ASTM • E28-5 1 7(C?|ltl>KTL*(Cj; Dii 
L . f):^t:^S/6^^ 9 9 r (CS L /-^ If§^j£ T L „ 

[0082] n(:>tLtzm-^i^ (\dr. mmc tmt) 
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i-^mn ) 

7i<V:t^zyy'n\^Uy (2. 
h U^-f-o— ;PTny\°y 
r-hyy i-Ji-i-^ ^—h 

j; Lfc7i<^ 1^ t ^r:iii , 2 4 0 'azx 1 0 if#ra 

T. ffll^Di;^^) i7)®:^kjS«il 5 3°C. M{i4 . D 
SCillS^tCj:-|,Tg{±6 sx^Th-ytz. 
[0 0 84] (^m^\5) 

■^Vy^ivm. 1 1 6Mig|5 

16 6SigP 

i/x^p-y^'i;rj-7t^ 2 6aMg|5 

yj-iV-y 11 n — ;l/ 10 4 a*a5 

'rVyy'^)l-^9:^--V 2. 5IISg|! 

(Jnxn^4i ) 

\iX±.cr)WM^^yi^x.fv^^^-\,zxm.-^'ik. jp^-* 

3 5%<?5Sni»4 1 ^i'mhtz, 
[0087] ( MlMm 2 ) MJiWm 1 <?)-f^^t:i3 (t ^ 

[0088] ( JPXim 3 ) MJimm 1 <7)^tS(^i3(tl. 

[0089] ( JPXm4 ) JPXffl*^ 1 (0^Mt;*3(t^ 

[0090] ( J:blSfflSDXM|--f 1 ) MHWrn 1 
i5(t.g.«flgA^»JilC i:^^ tJy'MiJPXM*^ 1 *f1^W-r 
l.*^i:^< |S|«t3LTJtiRfflJDXgi^sH ^f^LTt. 

[009 1 ] ( ibfxfflSDXMW 2 ) MTMM 1 coftStc 

*3 it-g. ffiH^A ^ffisgD i: m^'hjispxiift 1 ^fi^M-r 

^1 ^< nmi^z LTibRfflJPXHS 2 ^{-^ Lfc, 

[0092] ( immmnwrn 3 ) iietospx^ff 1 



[0083] 

3 3 2Mg|5 
3 3 2fiag|S 
2) -2, 2-t:x ( 4-t Hn^t-^^x 
7 0 0M*g|5 
8 0SigP 
7 5MgP 
3fi*SI5 

It. w^mmfm.w»xm^M^im. vmrtyvjvyz 

^J±MiRm?ITt3T 2 4 O'CT' 1 0 B#Pb1K 
Jlii^:SJ±L, 1 OmmHg-CKieSrMfiLfCo K 
BiiASTM • E28-5 1 HzW^t^hmWimzi.^m. 

mL. %x-\tAtinA8TAzmLfz'mK)^^m:TLfz. » 

0 . Mffi4 . D S Cffl^ffitCj: ^:0yXm^mS.l 2 
°C, mt^Jii \ 5 I'CT f^-yfz. 

[0085] mmcomtj^M^^MwinLmmm^u^ 
^-^x'hh mmmmm :7n-^x:^'CFT-5oo 

7. ^~x'<nm^0^\t . b yaiffflw 1 c m2 , u 

y^'KtiO. 98MPa, ^"-<S$lmm. ^M'J^Sl 
mm, ay5£ffl4§iajK5 0° #^aK6° C/mi 

n , mnmm i. 5s (^^wx-^^-^tz . 

[0086] 



6 5 0; 

3 5 om.mm> 

av^x. ^2(D^mm^ith^l>Z. C. I. e:?^;^:^ 

h -y h' 1 2 2 ^m^tzmvit. nmitzLximmmx. 

mm3^%fz. 

[00 93] ammmjimmA ) xiespxnt^ i 

ux. ^2<n^immcnftt>K)\.z. c. i. b°^'';^yb 

P y H 5 7 : 1 ^m^^tzVimt. |3I«t: tTJtKffljDX 

mmA^ntz. 

[0094] ( Ymmm^MM 5 ) iMmMTmrnA 

fev^T. je2c7)^rlSM^sfcof^i3'9tc, c. I. t^^y 
hlx -y F 1 2 2 ^fflv^/tlJii'Mi. |5|«(cL-CJtKffljDX 

mm5i%tz. 

[0095] {mmtwTMm^ ) ALtmnwrnA \,zii 

v^T. 5^2cowtiiiWeoft*>0tc, C. I. \^^:AyY 
l-yH5 7 : 1 ^fflv^/ij^mji, |W|«tcLTifc!RfflMX 

wme^ntz, 

[00 96] {mmm\)mmA9 3m.mm.^2<nm. 

I^t (Carmine 1 9 0 ( W^-fL^ttS ) ) 4 M: 
SP, =^«$IJWJ (tf|ie<^S$II«S'J4>«'fk^!f%. LR 

-14 7 (B*;^?-U 'y hliiK) ) iMigR, 
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9y;^?NODA (1*) m) 2MM.^i:^y>'x.}l'i^-^ 

[0 0 97] i60b-^-l 0 OMMgEtcML. B 
:^T:r,'0-J)Umi^V:^ tnaXSOj IMSP. Try 

-20 oj immm^9\-mi-^^ti,zjz'r), m^mi(r> 



[0098] mmiz Lx.mi izTsk-tm^xmm. *« 
-^i^iSLT. wizmmmitis\mizmm:mind^ 

[0099] 









WA X 




(;U ni) 




mm A 






^mflJ^^J4 
1^ 


a.o 




mm A 

8 5511 


mjLmn i 

1 2Sli 


Uff\ WAX 
2 Sll 


1 ^ 


7.8 


mmms 


mmB 

8 5511 


1 2g|3 






7.S 


mmm^ 


8 5511 


1 2^1 


AA'tA'WAX 
2gn 


^■^f IJ^^J 4 

1^ 


7.8 




mm A 

8 55B 


mjLmm i 

1 2SB 


P PWAX 
2^1 




8.1 




mm A 

8 5511 


ipxiiJi^ 1 

1 2W 


2gp 


E- 8 4 
1 SB 


8.0 


mmmi 


8 5511 


1 2g|l 


p E r B 

2gB 


4 


7.8 


mmme 


mm A 

8 5511 


1 231 


p E r B 

2 nil 


IJ^^J 4 


8.0 




9 25f|l 


P.R. 122 


*JltA'WAX 
2gP 


^mfij^^j 4 


7.8 




9 3511 


P.R. 57:1 


A;ltA* WAX 
2 ^ 


^m* ijp^j 4 

1 oil 


7.9 




4^9^ c 
8 55B 






^m* w^j 4 


7.9 




mm A 

855B 


1 2 SB 


Htrt'WAX 

2ai 


«€fij|i^J4 


7.9 




mm A 

8 55B 


1 2iiP 


UtA WAX 
2fiP 


wmft"j«ii^j4 


8.0 



[ 0 1 0 0 ] « 1 f^co^mmrcom'o . tfz. mm 

■p. R. 122 ;C. I. bV^O-M^v b' 1 2 2 
(Fastogen Super Magenta R 

■p. R. 57:1;C. I. yhlyy¥5 7 : 

1 

(Symuler Brilliant Carmin 

6 B 2 8 5 r^a^t;^ y^if^JLM (M) ) 

■ PETB ; ^y^X.U^V h—lV<^'rh'7^^yM:^ 

o. 1 (Kflif5. -tr5'J;!?NODA m) M) 

■ PPWAX ; t'X3— ;t^6 6 0 P U rotU-^V 

v^x rH^-fkfiKMj ) 

■ E-84 ; 4^'>-bn>'E-8 4 ( ij ^/P^iO^Sig 

[0101] (^1 (^v-r-cnmm) -^im^m^-^ 
^mmi^cr>r^}y9~ {')zi-{mm r^r^^^^ 

^-2 000 J ) <^:^~V^) -/'Jt^Sh>^mV^-^^ 

^.'<mLfz:^- h U -y v^tc . a 1 (c^ L>^C5lMf?iJS.V 
itWJoh^-^jtiaL. liif$iiS5%T-i 0 0 0 Oifji: 

iO^S'lt^iP«-r.?./S*bfc. 2 5°C. 5 0%i;3 2°C. 



[0102] ( 1 ) mmm ■ m^ti ■ 

0. 0 l*S<7)BtSrO, 0. 0 1—0. OS^McOBtSr 
A, 0. 0 3iii±.(Dm^xtLfz. tfz^ ^i^hi-~<D 
^VMi. ®?lTt/hM#«i«!lS^«M o d e 2 1 0 H 

[0103] ( 2 ) f-^-f§:^> • ^^-?Rt^; 

1 0 0 0 0 feEP^*, ^- b y ■/ 'Jizmm^izfzmmx 
u-yi}-i^hi'-ti-^i^'imibtz'o (hi—m-h) . m 
immcommizmr/m-yx ( v^^i^gp^ 

[0 104] (3) OHP)SQgtt 

fz., 

[0105] 0#Ji!c tfcOH P 
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S2 



[0 106] 2 5''C. 5 0%tCi3(t.|.tea^a2tC. 

[0107] 
[^2] 



[0 108] 





^my 10 0 0 0 


^my^ 0 0 0 otfc 


^my 1 0 0 0 ojifc 


(lu C/ g) 


O H P 


mmm^ 




1 . 3 9^1 . 4 2 


o/o 


10,5 


A 




o/o 


1 . 3 7/1 . 3 9 


o/o 


12,0 


o 




o/o 


1 . 3 9/1 . 4 2 


o/o 


12. 8 


o 




oxo 


1 . 3 8/1. 4 1 


o/o 


12 7 


o 






1 . 3 6/1. 3 9 


o/o 


13 8 


o 






1 . 4 0/1. 4 6 


o/o 


10,0 


o 




o/o 


1 . 3 6/1. 3 7 


o/o 


12,5 


o 




o/o 


1 . 3 9/1. 4 1 


o/o 


12,5 


o 






1 . 3 3/1. 5 9 


O/A 


-8 5 


X 






1 . 3 8/1 . 4 8 


A/x 


-9 9 


A 




o/o 


1 . 3 8/1 . 4 1 


o/o 


12,3 


o 






1 . 3 3/1 . 4 6 


O/A 


-9 8 


o 




O/A 


1 . 3 3/1 4 5 


O/A 


-9. 7 


o 










t;]«fl/ioooo;fe 


(^C/e) 


OHP 






1. 36/1. 30 


Q/O 


-9.5 


A 






1. 34/1. 30 


o/o 


-11.1 


o 




o/o 


1. 36/1. 31 


O/O 


-12.3 


o 




oyo 


1. 35/1. 31 


o/o 


-12.0 


o 






1. 33/1. 28 


O/o 


-12.5 


o 


^mo 




1. 38/1. 44 




-8.^ 


o 






1. 33/1. 30 


o/o 


-11.6 


o 




o/o 


1 37/1- 33 


o/o 


-12.2 


o 




A/x 


1. 28/1. 22 


O/x 


-7.7 


X 




O/x 


1. 32/1. 10 


A/x 


-5.1 


A 




O/A 


1. 35/1. 25 


O/'A 


-12.2 


o 




O/x 


1 28/1. 16 


O/x 


-5 1 


o 






1 27/1. 16 


O/x 


-6-1 


o 



[0109] {4) \i-hu-;u^mi>zxi.^mx^y 

T 



5 0 mm 
3 7 0 mm 

4 mm 
10 0 mm/ sec 



[ 0 1 1 1 ] 7r:7-fe.7 MH^!^iaSii?g«iii®-^f>-r;k^ 

fz. m^^^A[z^Ltz, 
[0112] 
[1^4] 

S4 



mm^mm^im-^isiibtz . 
[0110] mmmmmm-m^mMmmm.^ 
/n&wmmmmm. 

i^m-. 200g. m^Oim-. 5Xbn-^) SrfflV^T 









1 30-21 0 




130-210 




125-210 




1 30-21 0 




140-210 




1 30-21 0 


mmmi 


125-210 




1 30-21 0 




1 30-21 0 


\mm2. 


1 30-21 0 




140-210 




1 30-21 0 




1 30-21 0 



[0113] {mm\9 ) ttiigE 8 saigR, mtm^ 
4^1 2mmm. ^mmmmt LT4MTy^-'>Ais 



(as) )03-215848 (P2003-215848A) 



mmcoTP-4 1 5 («±$-fi:^») immm. 

>'N''7-7i?X (i|fM;^f^^-^>'^'V>y^'XNo. 1. MB 5. 
[0 114] mz^ ^^^b^-1 0 OSigPt-*tL, ^ 

ij;^?rTG820Fj imMm?:9\-m-ri>zki,zx^ . 
at5 



[0115] mmizLX. »5tC7j^t-fflfiKTlS 
mm . ^«fliiJ«SL WA 

-^mMLx, mizmmm9 t\s\mi-z^\-Wirm 

t^zX'Ottme-scohi—infz. 

[0116] 



wmx~m 









WAX 




m) 


9 


MBh E 
8 5gli 


1 2§|i 


2 


T p-4 1 
1 515 


5 


8.0 


G 




1 2g[^ 


2 ^ 


T P - 4- 1 

^m 


5 


i. 8 


7 


a 5Sii 


1 2SIi 




T P -4 1 
1SB 


5 


A 9 


8 


MSh E 
8 


1 2fiB 


WAX 
2^ 


T P-4 1 

^m 


5 


A 9 



[0 117] imscohi—cDwm) 

[0118] ( 1 ) »MAxX h 

(-fekX®?^^:^^) SrfflV^T 2 S-C, 5 0%. ^ 
1^3 2 8 5%<7)^ffTT. 5 0 0 0 Ol*<Z)EnM^^T 

]iiM?ftJK&Z/tfi?^tl.{i-7^'<XiiJgitRD-9 1 8-cii 
SLit, ^fc. ft!!?^{iWJf*coait!iM}t«3&-^.TU>' 
bHfra*mJSSr.iSL'5IV^-C5R*^^c« ^COS*^'0. 0 1* 
mcom^O. 0. 0 1—0. O 3*}1fOB#SrA, 0. 0 

[0 119] tti. 5000 ommmi>zf5{f:t,mm.^ 



[0120] ^«St-ol^T(i. b-?^-^ii«Sai^g|5 
*^J^»jXfr. 7-n-:t>'^«»}IlJ^ (m2:^5;^^;^ 
[0121] 2 5^. 5 0%t;i3(t'l.feS&«6tC, 3 
[0122] 



[0 123] 







^!]^/50000^fe 


( U C/g) 






1. 33X1. 36 


o/o 


18.5 


o 




1. 32/^1. 33 


o/o 


16.8 


o 




1. 36/1. 47 


O/A 


9.0.5 


X 


imms 


1 . 35/1 . 46 


O/A 


16.5 


X 








ISO^/SOOOOtJc 


c u c/^) 






1. 38/1. 40 


O/o 


17.8 


O 




1. 35/1. 43 


O/A 


14.S 


A 




1. 38/1. 49 


O/x 


19.6 


X 




1. 37/1. 4/ 


O/x 


15.8 


X 



[0124] (2)b-b n-zL-S^tc i t&mX:^y 8 tcs^-r, 

•fe b T-X h [0125] 



(a 6) )03-215848 (P2003-215848A) 





^ilSiyi 1 40-?20 

it'^W\ 150-920 

tt'S^m 140-920 

I 140-3.20 

[0 126] 



